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1 . GENERAL 

1.1 This section provides REA borrowers, consulting engineers and other 
interested parties with information for use in the design and con- 
struction of REA borrower’s telephone systems. It discusses the classifi- 
cations, types, and uses of data modems, data interface considerations, 
and applications of data systems to rural telephone systems. This section 
treats primarily the situation where a customer leases data equipment and 
services from the telephone company. It does not apply specifically to 
data equipment and services needed by the telephone company for its own 
operation. The transmission aspects of data are dealt with in this sec- 
tion only to the extent necessary to clarify interface and terminal func- 
tions. Data transmission per se will be covered in a separate TE & CM 
section. A summary of terminology and definitions commonly used in data 
systems is covered in Appendix I. 

1.2 To date, not many loans have included data services. A large poten- 
tial demand for data services exists in rural areas but aggressive 
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action by the telephone company is needed to develop this potential into 
firm orders for data service. Borrowers and their engineers must know 
and understand the customer’s needs and must have sufficiently detailed 
knowledge of available data equipnent and applications to adequately 
meet those needs. If the borrowers and their engineers are unable to 
meet this demand, subscribers will turn to other sources, thus causing 
a loss of revenue for the telephone company. 

1.3 This section is concerned primarily with the equipment that forms 
the interface between a customer owned business machine and the 

communication channel. This interface equipment is called a data modem. 

The principal function of such equipment is to take the output of a busi- 
ness machine such as a computer, convert it into a form suitable for trans- 
mission over a communication channel, and reconvert it to business machine 
form at the distant end. Because the desirability of using ordinary voice 
frequency loop plant as a circuit facility for data transmission is fre- 
quently an overriding consideration, most applications are expected to 
require slow and medium speed data sets. 

1.4 A wide variety of data modems and terminal equipment is being mar- 
keted in increasing quantities. When associated with a data busi- 
ness machine and a data modem, every ordinary telephone station instal- 
lation could beccxne a point of entry for data to a communications facil- 
ity, whether it be a public switched network line or a leased private 
line. The simplest form of data modem is the pushbutton telephone set 
which can be used to access a computer, provide input data to the com- 
puter, and (if the computer terminal is properly equipped) receive data 
output from the computer. 

1.5 "Data Phone "*service is a tariffed service offering of the Bell 
System for the transmission of data over the switched telephone 

(DDD) network. This service, like regular voice service is offered on 
a monthly rental basis, with the circuit facilities and all necessary 
equipment (except the customer owned business machines) being furnished 
and maintained by the Bell System operating telephone company. "Data 
Phone "*servlce has grown rapidly since its introduction in 1958 because 
it is a versatile and economical means of transmitting business data 
from point to point, 

1.6 It is important that the manager study the immediate and probable 
future data system requirements of his customers. He must also 

become familiar with modem capabilities and features, and the required 
characteristics of the telephone loop and trunk circuits. Detailed 
specific information on particular makes and types of modems is readily 
available frcm the equipment manufacturer. Circuit facilities commonly 
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used for data communications include: the public switched network; dedica- 
ted leased lines without conditioning; and dedicated conditioned leased 
lines. Two wire lines are usually required; however, four-wire circuits 
may be required in some instances. 

1.61 Conditioned lines are point-to-point circuits which have specified 
transmission characteristics quoted in the applicable tariffs. The 

detailed specifications for Bell System private leased lines can be found 
in the Bell System Technical Reference, Publication 4 l 004 entitled "Trans- 
mission Specifications for Voice Grade Private Line Data Channels." This 
document and other "Bell System Technical References" can be obtained for 
$1,50 each from: 

American Telephone and Telegraph Co. 

Supervisor - Information Distribution Center 

Room 208 

195 Broadway 

New York, N. Y. 1000 ? 

1.611 Publication 4 l 004 gives the specific characteristics required for 
data transmission channels for the various data sets. Attenuation, 

bandwidth, noise, phase jitter, envelope delay distortion, echo, impedance, 
and power levels are specified. If the channels in question do not meet 
the requirements, conditioning must be applied to correct them. Abbrevi- 
ated specifications for several different types of conditioning are shown 
in Table 1 . 

1.612 Because of the broad, flat, pass band and low delay distortion of 
d 66 loaded loops and trunks it is probable that many cable cir- 
cuits in REA borrowers’ systems can be used for low and medium speed data 
transmission without conditioning. Where a number of data channels are 
needed between two points carrier channels are preferred if they meet the 
specified data transmission requirements. These characteristics of car- 
rier channels can be obtained from the carrier manufacturers. 

1.613 Neither cable pairs nor carrier channels should be used for data 
transmission without first measuring attenuation, delay distortion, 

and impulse noise. A circuit facility which is known to be a good voice 
channel may not be satisfactory for data transmission because delay dis- 
tortion, impulse noise, and phase jitter, which are relatively unimportant 
in voice communications, may make a good voice channel totally unsatis- 
factory as a data channel. 

1.62 When planning a data system, the factors of economics, expandabil- 
ity, redundancy, reliability, and service must be considered as 

well as the technical characteristics of the equipment. Under economics, 
factors such as the cost of leasing from the telephone company versus 
purchasing of equipment by the customer are important. Modems, like most 
of the other equipment required to develop a data system, can generally 
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be either purchased or leased from the manufacturers or suppliers. It is 
important to have a system that can be economically modified, either ex- 
panded or reduced, to meet the customer's changing needs. The need for 
redundancy varies greatly depending on a number of factors. For example, 
if very important "real time" data is involved, complete redundancy and 
substantially errorless data transmission are important. In other situ- 
ations continuous operation 24 hours per day 7 days per week may be im- 
portant. Where an occasional system "down-time" can be tolerated, and 
where intermittent rather than continuous transmission is involved, less 
reliable, less costly equipment can be used. However, if poorer quality 
equipment is used, error rates may become unacceptable, and retransmis- 
sion costs may become excessive. 

2 . INTERFACES 

2.1 The rapid growth in data communications and technology has been 
aided and guided by standards, principally issued by the Electron- 
ics Industries Association (E.I.A.). This Association has issued a num- 
ber of important standards on interface considerations which enhance com- 
patibility among different makes and types of equipment. Standard RS-232- 
C, "Interface Between Data Terminal Equipment and Data Communication Equip- 
ment Employing Serial Binary Data Interchange" was issued in August I 969 . 

It specifies the functional and electrical characteristics of all inter- 
chai^e circuits between the data terminal equipment and the data comnuni- 
cations equipment. It also specifies that the mechanical interface between 
the business machine and data set be a multi-pin plug-in connector. Certain 
pins have specifically designated functions; such as. Pin 1 is "Protective 
Ground; Pin 2 is ^transmitted Data;" Pin 3 is "Received Data;" and so forth* 
This standard is now well recognized and followed by most suppliers for 
speeds up to about 20,000 bits per second (bps). 

2.2 The line sides of data modems interface with telephone circuits. For 
data speeds up to 2400 bps on either a point-to-point private line or 

on the public switched network, regular voice frequency loop and trunk plant 
circuit facilities are generally adequate. 

2.3 For data speeds in excess of 2400 bps, data modems usually must work 
into conditioned lines. However this situation is changing rapidly 

as new data modems are developed. Some data modems are available today 
which operate on unconditioned lines at speeds of 4800 bps or higher. 

3. CODES 

3.1 The business machines (terminals), at each end of a data communica- 
tion circuit, 'talk" to each other by means of a machine language 
comprised of a specific code transmitted in accordance with a specific for- 
mat and a specific rate of speed. The basis of all effective data trans- 
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mission is the standardization of codes. The first data transmission code, 
Morse Code, used dots and dashes for characters. The most common business 
equipment code in use during the early sixties was the Baudot code, as used 
by teleprinters. The Baudot code has five bits per character and is usually 
encoded as a paj>er tape having five rows or "levels.” With the introduction 
of computer processing, codes have been developed which use a greater number 
of bits per character. Examples of these codes are "Fieldata," six bits 
per character; IBM "Teleprocessing," eight bits per character; and the Ameri- 
can Standard Code for Information Interchange (ASCII), basically seven bits 
per character. When transmitting ASCII code, an eighth bit is used as a 
check, or parity bit, for error correction purposes. This eighth bit is 
not actually part of the basic code structure. There are a total of I28 
specified combinations covering the alphabet (both upper and lower case), 
the ten numerals, and 66 special symbols. The ASCII code card is illus- 
trated in Figure 1, and can be obtained from EIA or from computer and data 
set manufacturers . 

3.2 The Baudot and ASCII codes are basically designed for transmission of 
the English alphabet. Other codes are used for special purposes, 
such as the "Extended Binary Coded Decimal Interchange Code." (EBCDIC). 

Here, the numbers from 00 to 99 can be used to identify letters, numbers, 

Bind symbols. The format characteristics of the code will vary depending 
upon a particular terminal equipment, purpose, and design. A specific code 
format is required for error control and is also required for compatible 
operation. However, code compatibility alone does not insure compatible 
operation. Supervisory ("handshake") signals, speed, and mode of opera- 
tion must also be compatible. It is particularly important to check all 
aspects of ccanpatibility when a system is being designed which involves 
equipment from different manufacturers^ i It is anticipated that this situ- 
ation will occur frequently because there will be many cases where one end 
of a data circuit will be furnished by a Borrower and the other end will be 
furnished by the Bell System or some other telephone company. 

4. DATA MODEMS 

4.1 The term "Modem" is actually a contraction of the two functions to be 
performed, i.e., modulating and demodulating. The terms "data set" 

or "data subset" are also used to identify a modem. Data modems can be 
classified as analog or digital depending on the nature of the customer’s 
signal . 

4.2 A digital data modem is a device which accepts the d.c. pulse output 
from a computer, teletype, or other business machine equipment ajid 

converts this output to an audio signal or frequency which is more suitable 
for transmission over voice grade lines or other ccaiimunioation facilities. 

At the receiving end, these signals are then reconverted to their original 
dc pulse state, making the data once again usable for terminal equipment. 


5 



REA TE & CM 760 


Digital data modems usually are classified by speed range. Low speed is up 
to about 300 bps. Medium speed has been from 300 to 2400 bps but recent 
development of adaptive automatic equalizers have made it possible to oper- 
ate this medium speed equipment up to 9600 bps under sane conditions on 
paired cable or carrier facilities. The term "high speed" data is usually 
applied to bit rates which require broad band transmission facilities. 

4-.3 Analog data modems accept data in the form of a continuously variable 
signal and processes the signal for transmission over the telephone 
circuit. Analog data are usually represented by variables such as voltage, 
resistance, phase rotation, etc. Sane uses of analog modems are for trans- 
mitting facsimile, certain types of medical data, temperatures, and pres- 
sures. 


4,4 There are four basic types of modem designs, classified with respect 
to their associated method of modulating the signeO. presented to the 
telephone line. 

1, Amplitude Modulation 

2, Frequency Modulation (FM) 

3. Phase Modulation (PM) 

4. Pulse Code Modulation (PCM) 

A description of these follows: 

4.41 The AM Modem transmits a constant frequency to the telephone lin^. 
Amplitude varies depending upon the value of the dc binary informa- 

ti6n. For example, a dc "1" level from the business machine will be con- 
verted by the modem to a full amplitude tone while a dc "o" level will be 
converted to a lower amplitude tone. AM is generally used for low speed 
data transmission (up to 300 tps), and is the least complex to design and 
manufacture. However, AM modems tend to react to burst or impulse noise 
which varies the amplitude and energy level of the transmitted signal. For 
example, impulse noise coincident with an "O" level can raise the amplitude 
so that the demodulator interprets the received signal as a "1" level, 

4.42 The PM modem transmits a constant level of amplitude to the tele- 
phone line, but indicates a "1" by one frequency and a " 0 " by a dif- 

ferent frequency. For example, a dc "l" level will be frequency #1, while 
a do 0 level will be frequency #2. PM is generally used for medium speed 
data transmission in the 300 to I800 bps range and is more complex to manu- 
facture than AM modems . The FM modem has a higher Immunity to impulse noise 
than the AM modem, 

4.43 The IM modem transmits a constant amplitude and frequency to the tele- 

however, the phase changes depend upon the value of the 
dc bina^ information. For example, a dc "l" level could be phase 0® while 
a dc 0 level could be shifted in phase l80°, or some other value, from 
the previous phase. IM is generally used for data transmission in the 2000 
bps to 4800 bps range, and is quite complex in design and manufacture. PM 
modem have excellent noise Immunity characteristics, since they use constant 
amplitude and frequency, and generally higher information handling ability 
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Modulation (POM) tranamission Is a type of transmiseion 
ina the bMdnid^i''^? ^ much sreater bandeidth than voice. Bandwidthe exceed- 

a^^d^r”' ’'4'^'*’“"'* »te'not^t!!ue^mSMfslnoftherdo^ot^contIin 

4.441 An important ^vanta^e of PCM is that once all the signals are in 
othpp.fi’i (voice, telegraph, television, facsimile, data, and 

others) the signals can he time division multiplexed and carried over the 
transmission medium without interfering with each other. The PCM sys- 
ems are expe^ed to have a major impact on wideband data transmission i Por 
example, the PCM-Tl digital transmission system has a line rate of 1,544 

Ninety percent of this spectrum width can be used for 
tui various modems, eight 50 kb/s channels, 

two 250 kb/s channels, or one 5OO kb/s channel can be accomodated on a single 
Ti carrier system. With special arrangements, the full bandwidth could be 
PCM-T2 and t 4 digital transmission systems will operate at 6.3 
and 2ol megabits per second respectively. 

4.5 While standardized codes and formats are important to the intelligi- 
bility of a transmitted signal, compatible timing is equally important. 
Mode^ are classified with respect to method of timing as: (a) asynchronous, 
or (b) synchronous. > / - » 


4.51 Information may be transmitted in a bit-serial asynchronous mode, 

(with start and stop bits). When asynchronous transmission is used, 
a mark condition la maintained on the line during any idle state. When a 
character la to be transmitted, a space condition is sent as the first bit 
to indicate the start of a character. This is followed by an appropriate 
mark or space condition for each data bit of the character. The last bit 
of the character is followed by a stop pulse which is always marking and 
which may be equal to or longer than the bit length. The line remains in a 
mark condition until the next character is rea^ (See Figure 2). These 
modems operate very reliably within their stated limits and are generally 
used at transmission rates up to I8OO bps. 

4*5£ Infoi*mation m^ be transmitted in the synchronous mode. This tech- 
nique transmits bits at a constant rate as opposed to asynchronous 
transmission. When synchronous transmission is used, the transmitting termi- 
nal and the receiving terminal are timed from a synchronized clock and the 
bit code is transmitted without start or stop codes. The start of the mes- 
sage is a aeries of prescribed synchronizing code characters, called SYNC 
code. The receiving modem has the capability of establishing the timing 
synchronization of its clock with that of the transmit modem by sampling the 
received bits. The receiving terminal interprets the first space bit trans- 
mitted as the start of the character signal and samples each of the follow- 
ing bits at a rate dictated by the receiver’s clock. As the bits are saoipled, 
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the mark or space condition is transferred from the line and stored within 
the receiving terminal. Characters transmitted via this bit stream have 
the last data bit of one character inmediately followed by the first bit 
of the next succeeding character. The receiving terminal has the neces- 
sary logic required to count up the bits in a character and separate indi- 
vidual characters from the incoming bit stream. Synchronous modems are 
available with bit rates of 1200 bps and higher. These modems operate 
only at specified speeds . A higher transmission efficiency can be achieved 
since the only noninformation parts of the transmission are the parity bits 
and control codes, such as the SYNC code. 


4.6 Seme modems also contain line equalizers or line conditioners as part 
of their design. The equalizers are Intended to complement , not re- 
oommon carrie r provided line conditioning . These modem eauaH 7 .>»rfi 
e^entially perform the fine tuning required for higher transmission speMs, 
Modem equalizers can be either manual or automatic. With autcaaatic equali- 
zation, the receiving modem can sample the delay variations present in a 
received signal and automatically introduce delay at the appropriate fre- 
quencies to insure that all frequencies are received at the same time. 

5. CLASSIFICATION AND TYPES OF DATA MODEMS 


5.01 The Western Electric Company has established equipment series num- 

Most of^the modems. 

data modem manufacturers have used this same basic 

SeJtric m^S T®®"* equivalents of the Western 

Mectric modems, in many instances the same designs are used so that th*. 

S .rSZ;., if’ praoticaue In wmriMtlnc.n 

Elect? iSSenfir Si iShel 


5.02 Generally modems can also be divided into "family" grouns Each 

other eetf In the e™ e“S .lightly frem 

ter suffix euoh an a lo 5 o? iow 1 , feS aiMtion, a let- 

the modifications and vSiations of a^r+n^ n^ric code to indicate 
differentiate between a transmitter anfa JeS^er A 
sometimes provided by includinc an addu^nn!?®^ ^ further breakdown is 
other options such aj lom oj iSaI^ J suffix to Indicate 

will depend on the application forwhieh^tf particular data modem 

tity Of data to be trLsmSS, tL ^^ed and quan- 

of business machines used largely 
Western Electric modem aerlei ife. 
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5.03 The series data modems are generally low speed transmitter-receiv- 
Modems. The type of transmission is bit-serial with a bit rate of 
-nnM’ ®-syochronous on the voice switched network (Direct Distance Dial- 
tpipfvno -p^-n • + ^ facilities and O-I50 bps, non-synchronous on 

! private line facility may be a line equivalent to 

a Bell System 2001 or 3002 type conditioned line (paragraph I.6I) depending 

nn operation is half -duplex or full-duplex 

facilities. These modems are primarily used with teletypwr iters 
an other types of business machines. Data modems used on the DDD network 
general^ use a separate six-button key telephone set or Auxiliary set for 
^ternate yoice/data operation. Dialing methods may be either rotary, push- 

Zu dialer, or pushbutton with card dialer. Generally, 

the buttons are labeled DATA, CLEAR/taijC, TEST, (spare), (spare), and AUTO 
answer) although other variations may exist, depending upon 
the data modem options. A loudspeaker with a volume control knob may be 

progress tones when calls are originated in the data 
• series data modems may also be used in multiple data modem 

installations. 


5 *04 The 200 series data modems are generally medium speed transmit and/or 
receive modems. The type of transmission is bit-serial. Bit rates 
may be up to 3600 bits per second on DDD and up to 7200 bits per second on • 
private line facilities using synchronous and non-synchronous modes, depend- 
ing on the modem model used. The private line facility may be a line equiva- 
lent to a Bell System 2001 or 3002 type line with no conditioning or with 
Cl or C2 conditioning (see paragraph I.61). Modem operation is half duplex 
on two Wire or full duplex on four wire facilities. These modems are pri- 
marily used with various types of business machines. Each data modem used 
on the DDD network generally uses a separate six-button telephone set or 
Data Auxiliary set with button designations and a dial. A loudspeaker simi- 
lar to that described under the 100 series of Data Modems is optional. Syn- 
chronous modems require a clock or timing signal either generated internally 
by the modem or provided by the data processing equipment. This clock is 
used to sample the d.c. signal and activate the modulator. At the proces- 
sing location the clock sends a signal to the data processing equipment when 
each newly received bit has been demodulated. 

5*05 The 300 series data modems are generally higher sp)eed transmit- 

receive modems. The type of transmission is bit-seri£il. Bit rates 
available, at present, include 19,200, 40,800, 50,000, 230,400, and 460,800 
bps synchronous on private line facilities. The private line facility 
generally may be a line equivalent to a Bell System 5700 or 88OO type. Modem 
operation is half duplex on two wire and full duplex on four wire facilities. 
These modems are primarily used with high speed business machines. These 
data modems normally require a separate Data Auxiliary set containing six 
buttons and ft rotary or push-button dial similar to that described under the 
100 series p:^ data modems. The 300 series also Includes wideband data modems 
for use in the transmission of serial binary synchronous or nonsynchronous 
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high speed data over half group, group, or supergroup carrier facilities. Wide- 
bajid data applications require a high degree of custom engineering and the 
installation of special equipment for higher speeds. 


5.06 The 400 series data modems are generally low and medium speed separate 
transmit and receive modems. The type of transmission is parallel by 
bit, serial by character; that is, the characters are sent sequentially and 
the bits within the characters are dealt with simultaneously (not one after 
another). Bit rates available, at present, include 40, 90, I30, and 6OO bps 
nonsynchronous on HDD and private line facilities. The private line facility 
generally may be a line equivalent to a Bell System 2001 or Type 3002, with 
or without Cl conditioning. Modem operation la half duplex on two wire ajid 
full duplex on four wire. These modems are primarily used on low speed non- 
synchronous data collection devices, alarm reporting terminal equipment, and 
telemetry devices. The telephone handset, buttons, and dial may be integrated 
into the data set housing or may be in a separate Data Auxiliary set. 


5.07 The 500 series data modems are wideband modems for high speed parallel 
applications with synchronous or nonsynchronous operation. Western 
Electric does not have any 500 series equipment available at the present time, 
but 500 series modems are available from one or more independent suppliers. 


5.08 The 600 series data modems are generally intended for analog trans- 
mission on DDD and private line facilities. The private line facility 

may be a line equivalent to a Bell System 2001 or 3002 with no conditioning . 
Modem operation is half duplex on two wire operation. These modems may be 
used for reception and transmission of handwriting, facsimile, and of medi- 
cal diagnostic data, such as electrocardiograms. Data sets in this series 
that are intended for fixed installation usually have a complete telephone 
set integrated into the data set housing. Portable battery operated data 
sets for transmission of medical data are also available in this series for 
use at the patient’s bedside, These modems are acoustically coupled to the 
telephone line. Acoustically coupled modems are discussed in pjarograph 6. 

5.09 The 7W series is reserved for wideband analog modems. At the present 
time there are no modems available in this series, 


5.10 The 800 series covers auxiliary units used in conjunction with other 
data modems and are generally automatic calling units. These units 

•sulpn.nt, .»i „eeae4 


5.11 The 900 series covers interface adapters and test equipment. 

5.12 * copyrighted article entitled 

• nS , . Bender in the January 1, 1973. issue of 

the Mgazine 'Tele,fconc Engineer ana Manage^nt." The the« 
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appendices was obtained from a survey by TE & M of every known U. S. sup- 
plier of data modems and acoustic couplers. New models of data modems are 
being developed constantly arid some of the older models are being super- 
seded, Therefore, neither TE & M nor REA can be responsible for the ac- 
curacy or ccanpleteness of the information. The material, however, should 
give the reader a comprehensive indication of the eq.uip*nent that is gener- 
ally available. Appendices II and III were reprinted by permission of 
"Telephone Engineer and Management." 

6. ACOUSTICALLY COUPLED DATA MODEMS 

6.1 Most types of data modems are hard wired into the circuit between the 
customer owned business machine and a network protection device, or 

directly to the telephone line. Some types, however, are coupled to the 
telephone line through the telephone handset by means of an acoustic coup- 
ler that is built into the data modem. The quality of the transmitted sig- 
nal frctn acoustically coupled modems is poorer than that from a hard wired 
modem because it is siffected by the distortion and variability of the car- 
bon transmitter of the telephone set. Acoustically coupled data modems 
should not be confused with "data couplers" that constitute a portion of a 
"Data Access Arrangement." Data couplers, used in "Data Access Arrangements" 
are usually hard wired and provide protection to the DDD network when a custo- 
mer owned data modem is used under present Bell System tariffs. Data Access 
Arrangements will be discussed in a separate TE & CM section on inter-con- 
nection of customer owned equipment to telephone company lines, 

6.2 Acoustically coupled data modems, in addition to the electronic compo- 
nents, generally include a small electro-acoustic transducer (speaker) 

mounted in a housing that forms a sound muffling cradle for the telephone 
handset. When the handset is placed in the cradle, the handset transmitter 
is acoustically coupled to the speaker in the modem. The acoustic data set 
accepts information from the business machine in the form of d.c. electri- 
cal pulses (binary digits or bits), converts these pulses into audio-frequency 
electrical signals, then to audio tones in the speaker. The audio tones 
are picked up by the telephone transmitter, reconverted to voice frequency 
electrical tones, euid are transmitted over the telephone circuit. Acousti- 
cally coupled data modems offer convenient, reliable, and portable service. 
Some modems can either transmit or receive (half duplex) at any data rate 
up to 300 bps, or transmit and receive simultaneously (full-duplex) at rates 
up to 150 bps, using different frequency bands for sending and receiving. 
Modems may be powered from the terminal device or from a local 115 volt 60Hz 
commercial source through an auxiliary assembly. Batteries are not normally 
used except where portability is important as in the patients 'bedside models. 

6 . 3 One type of data modem commonly used for transmitting electro-cardio- 
grams (EKQ) is an anetlog device which functions as follows: The analog 

signal output from the EKG machine is fed into a dc coupled differential 
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amplifier in the data modem (Figure 3). The output of the differential ampli- 
fier is proportional to the input signal and is applied to a voltage-controlled 
oscillator whose normal frequency of about 2000 Hz varies linearly with the 
input signal voltage. This varying frequency signal is converted to acoustic 
tones by an electro-acoustic transducer (speaker) which is acoustically cou- 
pled to the transmitter of the telephone hand set. The acoustic signal is 
then converted back to an electric signal by the carbon transmitter and is 
sent over the telephone line to the receiving modem. There it is recovered 
as a varying voltage which reproduces the original signal at its original 
^plitude in the receiving EKG machine. A reverse channel receiver is also 
included in these modems to permit the receiving location to alert personnel 
at the transmitting location. The reverse channel signal is a single voice 
frequency tone which actuates supervisory signals at the data transmitting 
location. (See Figure 3.) 

6.4 Portable data stations consisting of a 6OO series data modem combined 
with a business machine can be moved from office to office, or used 
in remote locations where a fixed data station is not available. 

7. IlATA SYSTEMS 


7.1 There are many different equipment units which can be assembled into 
many combinations to produce data systems to accomplish specified ob- 
jectives. It is, therefore, impractical in this section to give detailed 
engineering Information on each type of equlpnent. 


7.2 The Bell system uses many different types of data systems and has pub- 
lished Technical References which give detailed information on each of 

Its data modems that are in common use. These Technical References are listed 
in catalog pub 40000, and are available to Borrowers and Engineers from 
^erican Telephone and Telegraph Company as indicated in paragraph I.6I. 
Independent equipment suppliers furnish detailed information on their equio- 
ment and generally adequate system design information can be obtained on re- 

7.3 One practical approach that a borrower faced with a request for data 
service from a customer could follow would be to request the services 

^ independent modem supplier. Another approach 

the ouster's basic needs in sufficient detail to ascer- 
^ of Western Electric equipment would be required 

If Western equipment were to be used. 

(2) IPurohM. the applloabl. "Technical Referencea" from the A. I. 4 T 

heceeeary technical infometion to develop a fir* 
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( 3 ) Obtain from an independent supplier, equipment which is equivalent 
to the applicable Western Electric equipnent. 

8. APPLICATIONS 

84 I There are a number of different types of businesses in areas served by 
rural telephone systems that are good prospects for data systems includ- 
ing the following; 


A. 

Branch Banks 


B. 

Warehouses 


C. 

Factories 


D. 

Branch Offices of companies (such as insurance, brokerage, and auto 
rental). 

E. 

Doctors * Offices 


F. 

Hospitals 


G. 

Branch Retail Stores 


H. 

Public Utilities Offices 


I. 

Transportation Companies 


J. 

Law Enforcement Agencies 


8.2 Some examples are discussed belcw. 


8.21 A typical application for a branch facility of some centralized busi- 
ness would consist of one or more data input devices in each branch 
location that would send data to a central computer. Some of these instal- 
lations would also need a data receiving capability in order to receive data 
from the computer. In the branch bank application the data system might pro 


vide push button telephone sets to enable each teller to queiry a central com- 
puter regarding a customer’s account. The central location would have to be 
equipped with rather elaborate voice-answerback facilities to enable the tel- 
ler to receive the information verbally through his push button telephone set. 

8.22 A factory installation might consist of push button telephone sets in- 
stalled at various locations throughout the plant. Bach of the push 
button sets would have direct access to a PABX and through a traffic concen- 
tration group of trunks, from the PABX to the computer as shown in Figure 4, 
The PABX trunks would be terminated in Western Electric #403D or #403E (or 
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equivalent) data set tone receivers. These tone receivers are required at 
the ccanputer center to decode and translate the incoming push button tone 
signals into a form that is acceptable to the computer. One type 403 data 
set is needed for each PABX trunk to the computer. Each push button phone 
has access to the computer via the PABX 24 hours per day, 7 days per week. 

The production worker who needs information accesses the ccanputer data ter- 
minal by punching one or two digits comprising the inquiry transaction code 
on his push button phone. Receipt of a high pitched "data tone" from the 
computer Indicates that the connection has been established. The data ter- 
minal equipment at the ccanputer center then answers back with the word "Reg- 
ister" which may be a request to enter an 8 digit order control or register 
number of the job in question. 

8.221 After receiving the register number, the computer quickly determines 
if this is a valid register number. If the computer finds the num- 
ber Is not valid, the data terminal equipment responds with the words "Re-dial 
Register." The ccmputer will accept three attempts to enter a register num- 
ber and if on the third attempt, finds that the number is still not valid, 
advises the user to "Request Aid"frojn his supervisor and ends the transaction. 

8.222 When a valid register number is entered, the data terminal equipment 
voice response gives details concerning the last recorded move of the 

order between departments. The information may include the numbers of both the 
from" and "to" departments, the manufacturing day and time of both release and 
receipt, quantity of parts on order, the scheduled completion date, and the 
part number. For example, in response to an order location and status in- 
quiry, the voice response reply might be: 

"From location lOlO, date 08I, time 133O, to location IOI7, date 
089, time 1715 > quantity 10, completion date O93, p)art number 
3A66025-IK." 

The voice response may also provide the user with additional information. 

This may include a "Priority" classification code or a "Hold" code . 

8.223 The voice-answerback system may also be used for collecting labor 
time and attendance data. For example, when an employee begins his 

shift, he goes directly to a pushbutton telephone and punches in his badge 
number. Again this number is automatically checked, and if it is a valid 
number, the computer answers back, "O.K."; if not, it responds, "Re-Dial 
Man Number." In addition, each time 6ui employee starts work on a given 
parts order, he uses the pushbutton telephone to punch in a labor report- 
ing code. The computer then verbally requests the employee's man number, 
labor classification code, department number, and order register number, 
signing off with "O.K." after all data has been properly entered. 

8.224 A standard pushbutton pad with a 12 -button layout is shown on 
Figure 5. As shown, each button has two frequencies, including 
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the * button and the button. The caller may send 3^ alphanumeric sym- 
bols from the 12 buttons. A standard telephone set with a 12 button pad is 
normally used in voice-answerback systems. A I6 button pad can be furnished 
on special request if required. Numbers are sent directly by pressing the 

letters are sent by pressing the numbered button that 
has the letter to be sent, followed by pressing the "#" button one to three 

es depending upon the position of the letter on the button. For example, 
to send the letter "k" one would press the "5" button that shows "JKL" fol- 
lowed by pressing the button twice. 


8.225 The telephone set used with the voice-answerback computer instal- 
lation may also be a regular rotary dial key telephone set plus a 

separately mounted push button dial pad. 

8.226 Another telephone set that may be used is the pushbutton card dialer 
telephone. The card, in this case, may contain information on the 

part number, the use of the part, date due for production, etc. 

8.227 The voice-answerback system operation is half-duplex on two wires. 
The Western Electric 403D data set (or the equivalent) housing 1 to 

16 type 403 receivers is used for multiple data set installations. The 403 e 
receiver (or the equivalent) is a single unit model. 


8.228 The computer answers Inquiries by a voice vocabulary pre-recorded 
on a voice -answerback drum unit. In a typical system the drum sur- 
face is divided into fixed-length slots of time, and each of these contains 
one word, A series of magnetic heads are able to pick up the selected words 
under the control of the computer program. The word sounds are sinplified 
and connected to the telephone line. Where a word occupies more than one 
slot on the drum, the ccxnputer will transmit the appropriate slots sequen- 
tially. The word vocabulary is limited by the size of the voice answerback 
drum. In a typical system the maximum number of words that can be used is 
128. Most voice answerback systems use the ASCII code. 


8.229 Both of the data systems previously described use standard push but- 
ton telephone sets to generate the data input. This has the advan- 
tage of being inexpensive, but the number of input characters is severely 
limited by having only 12 buttons. Where a large number of characters must 
be used for the data input a more elaborate device such as a teletypewriter 
keyboard must be used. There are many different makes and designs of input/ 
output devices which can be used to connect remote stations to a central 
computer center to handle customer's accounts. The computer is generally 
updated by the input/output machine at each remote station. These machines 
may be permanently connected to the computer on a private line leased from 
the telephone company or can be connected by a regular exchange line on 
the switchboard using a telephone dial to first establish the connection. 
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are not involved except to modulate and demodulate the data signal for trans- 
mission over the circuit. 




TABIZ 1 - VOICE BANDWIDTH DATA CHANNEL AND C-TYPE CONDITIONING 
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All others are the current administrative instructions of A.T.& T. Co. 
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This appendix covers a brief summary of terminology definitions commonly 

used in data communications. 

ALPHANUMERIC - (l) A contraction of alphabetic-numeric} (2) pertaining to a 
character set that contains both letters and numerals and usually special 
characters . 

AMPLITUDE MODULATION (AM) - A form of modulation in which the amplitude 

of the carrier is varied in accordance with the amplitude of the original 
information signal, 

AMPLITUDE SHIFT KEYING (ASK) - A form of modulation in data communications 
where the amplitude of an audio carrier is shifted between two dis- 
crete levels by the digital signal to represent a mark (binary "l") 
or a space (binary "o"), 

ANALOG - Pertaining to data in the form of continuously variable physical 
quantities. Contrasts with Digital. 

ANSWER-BACK - A signal transmitted by the receiving- device back to the send- 
ing device to indicate that the receiver is ready to accept or acknow- 
ledge the receipt of data, 

ASCII - American Standard Code for Information Interchange. 

ASYNCHRONOUS TRANSMISSION - Transmission in which each information charac- 
ter or sometimes each word or small block is individually synchronized, 
usually by the use of start and stop elements. The gap between each 
character (or word) is not of a necessarily fixed length. Asynchronous 
transmission is also called "start-stop transmission." 

AUDIO RESPONSE - A system of generating an audible, verbal output from a 
machine . 

BAUD - Unit of signaling speed. The speed in bauds is the number of discrete 
conditions or signal events per second. (This is applied only to the 
actual signals on a cojnraunication line.) If each signal event represents 
only one bit condition, baud is the same as bits per second. When each 
signal event represents other 1<han one bit, (e.g, see Dibit) baud does 
not equal bits per second. 

BAUDOT CODE - Referred to as "5-bit code," this is a system for encoding sym- 
bols in printing telegraphy, 

BINARY - A code that uses information that has only two distinct states, e.g,, 
on-off, mark-space, yes-nb, 1-Q, 
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BIT - (l) An abbreviation of binary digit. (2) A signal character in a binary 
number, ( 3 ) A signal pulse in a group of pulses. (4) A bit represents 
the choice between a mark of space (one or zero) condition. 

BIT-SERIAL - The form of information transfer where each bit is transmitted sequen- 
tially. 

BUFFER - ( 1 ) A storage device used to compensate for a difference in rate of 
flow of data or time of occurrence of events when data is transmitted from 
one device to another, 

BUSINESS MACHINE - Office machine equipment normally owned by the customer and 
used in business offices for storing and/or processing data. It may or may 
not be a part of a communication system, 

BYTE - A group of binary digits which is the smallest addressable unit of infor- 
mation in a memory. 

CHARACTER - The actual or coded representation of a digit, letter, or special 
symbol. One symbol of a set of elementary symbols such as those correspond- 
i^ to the keys on a typewriter. The symbols usually include the decimal 
digits 0 to 9» the letters A to Z, punctuation marks, oi>eration symbols, 
etc. 

CIRCUIT, MULTIPOINT - A system consisting of a circuit connecting three or more 
terminals, any or all of which may simultaneously receive information, 

CODE - A system of symbols for meaningful conmunication, such as representing 
data or instructions to a computer, 

COMMON LANGUAGE - A machine sensible information representation which is common 
to a related group of data processing machines, 

COMPUTER - A device capable of accepting information, applying prescribed pro- 
cesses to the information and supplying the results of these processes. It 
usu^ly consists of input and output devices, memory storage, arithmetic, 
logic, and control units# ^ 


CONDITIONING, LINE - Actions taken and/or equipments provided to correct circuit 
distortion levels, or impedances to established standards. 

CONNECTING ARRANGEMENT - Equipment provided by the telephone company which is 
interposed between customer-provided facilities and facilities of the tele- 
phone company to protect the telephone network. 

of infomation to and from data proces- 
selection, assembly, sequencing, and routing 
for^i ^ transmission of the data in a prescribed mode and 

point or points for processing. It also includes the 

P*’ooe?sed data from a computer or other processor to remote 
terminals or other data processing equipment. 


2 
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DATA SET - A device which converts the signals frcm a business macjiine to 
sig'^S'ls that are suitable for transmission over communication lines . 

It also converts signals from communication lines to signals suitable 
for a business machine. Performs related functions. 

DATA TRANSMISSION - The sending of data frcsn one part of a system to another. 

DECODE - To determine the meaning of individual characters or groups of 
characters in a message through the reversal of seme previous coding. 

DEDICATED - Permanently assigned. In data transmission it usually refers 
to leased or private communication lines or equipment. 

DEMODULATION - The reverse of modulation. The process of retrieving the 
original signal from the communication channel. 

DIBIT “ A group of two bits. In four-phase modulation each possible dibit 
is encoded as one of four unique carrier phase shifts. The four pos- 
sible states for a dibit are 00, 01, 10, and 11. 

DIGIT CHECK - A redundant digit (or digits) carried within a unit item of 
information (character, word, block, etc.,) which provides information 
about the other digits in the unit in such a manner that if an error 
occurs the check fails. 

DIGITAL - Information expressed as a sequence of discrete elements. Per- 
taining to data in the form of digits. 

DIRECT ELECTRICAL CONNECTION - Denotes a physical connection of the electri- 
cal conductors in the communications path. 

DOWN-TIME - The period during which a computer or other data equipment is 
malfunctioning or not operating correctly due to mechanical or elec- 
tronic failure as opposed to available time, idle time, or stand by 
time, during which the computer is functional. 

DUPLEX OPERATION - Pull-duplex operation provides for transmission of data 
in two directions simultaneously. Half-duplex operation allows two-way 
transmission, but in only one direction at a time, 

DUOBINARY- A coding system that makes possible a doubling of transmission 
speed over a communication channel. Duobinary coding techniques per- 
mit detection of errors without the addition of error-checking bits to 
characters . 

EDP - Electronic Data Processing. 

ERROR - An pccurrenc© during transmission such that different information 
is received than was transmitted; a mistake, 

ERROR-CORRECTION - A system that automatically detects and corrects errors. 

- 3 - 
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ERROR-DETTECTION - A system that automatically detects and identifies errors. 

ERROR RATE - The probability of an error occurring during the transmission 
of a message. Error rates of 10"5 (one error in 100,000 bits) are typi- 
cal. 

FREQUENCY MODULATiaN(PM) - A form of modulation in which the frequency of 
the transmitted signal is varied in accordance with the information 
being transmitted. 

FREQUENCY SHIFT KEYING (FSK) - A form of modulation in data communications 
where aoi audio carrier is shifted between two discrete frequencies by 
the digital signal to represent a mark (binary "l") or a space (binary 
o j. 


HALF-DUPLEX - See Duplex 

HARD COPY - A tangible, printed copy of data information, 

HARDWARE - The equipment that comprises a data processing system. It is 
most frequently used to differentiate between the physical features 
of the system and those which the user introduces through coding and 
programming . 

IMPULSE NOISE - Any burst of high amplitude closely spaced impulses, fol- 
lowed by a relatively quiet period. The objectives for impulse noise 
limits are stated in the number of counts (bursts) above a given thresh- 
. old. An average impulse rate of I.5 counts per minute results in an 
error rate of 10“5, The impulse noise rate is determined by using com- 
mercially available impulse noise counters. Dnprovementa in the signal- 
to-lmpulse noise ratio can be obtained by shortening the repeater spac- 
ing near the central office. 

INFORMATION CHANNEL - The transmission and intervening equipment involved 
in the transfer of information in a given direction between the two 
terminals . 

INPUT - The information fed into a ccmiputer system, data to be processed, 
the device or devices used to bring data into another device, 

input/output - A general term for the equipment and the data involved in a 
cororaunication system. 

INTERCHANGE CIRCUIT - A circuit between the data terraineil equipment and the 
data communication equipment for the purpose of exchanging data, control, 
or timing signals. 

INTEEIPACE - The point of connection between the business machine equipment,: 
and the communications channel; a ccmraon boundary between the two parts , 
This is where the customer's equipment and the data set meet, Coinpaii- 
bility is essential; the data set must be able to accept the output sig- 
nal of the customer's equipment and Vice versa. 
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JITTER - See Phase Jitter 

LEASED LINE - A facility reserved for sole use of a single leasing customer 

MEMORY “ A general term for equipment that holds or stores data in electri- 
cal or magnetic form. 


MESSAGE - A group of words, variable in length, transported as a unit. In 
telegraphic and data communications a message may be composed of three 
parts. 

1. A heading, containing a suitable indicator of the beginning of the 
specific message, together with information on any or all of the fol- 
lowing: The source and destination, date and time of filing, and 
routing or other transmission. 

2. A body containing the information to be communicated. 

3. An ending containing a suitable indicator of the conclusion of the 
specific message, either explicit or implicit. 

MESSAGE ROUTING - The function performed at a central message processor of 
selecting the route, or alternate route if required, by which a message 
will proceed to the next point in reaching its destination. 

MODE - Method of operation. 

MODEM - A contraction of modulator-demodulator used to describe equipment 
containing both. 

MODULATION - The process in which a signal suitable for transmission over 
the communication medium is altered in a definite pattern in accordance 
with the information being transmitted. 

NETWORK CONTROL SIGNALING UNIT - Denotes the terminal equipment to provide 
for network control signaling. Usually a dial on a telephone set. 

QPP-LINE - Implies no direct connection between the communication line and 
the computer system or equipment. 

ON-LINE - Implies a direct connection between the communication line and the 
computer system. 

OUTPUT - The results of computer calculation or operations that are conveyed 
to peripheral devices such as printers. 

PARALLEL OPERATION - A method Of transferring information in which all parts 
of a character (or message) are handled simultaneously. A parallel data 
set accepts and transraits an entire character at once. 
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PARITY CHECK - A means of detecting errors in received data. Binary "ones" 
are added to the transmitted character so that the total number of binary 
"ones" is always odd or always even. At the receiving end, the sura is 
rechecked to determine if it is still odd or even. 

PERIPHERAL EQUIFMENT - Equipnent that works in conjunction with a computer 
but is not part of the computer itself, e.g., card punches and readers, 

PHASE JITTER - A form of distortion in which the transmitted signal is phase 
modulated by noise. The effective noise occurs in the bandwidth from 0 
to 300 Hz and typically occurs at the ringing and powerline frequencies 
and their harmonic frequencies. The 120 Hz component is often the domi- 
nant component. Phase jitter also appears as bursts of noise commonly 
referred to as phase hits. Principal sources of phase jitter are frequen- 
cy division multiplex equipment and to a lesser degree automatic equalizer 
and associated equipment. At data rates of 36OO bps and above phase jitte 
may have a significant effect. Proper data set design can minimize the 
effect of phase jitter. The term "phase jitter" is usually used in analog 
data transmission, (See also Timing Jitter) 

PHASE MODULATIOT (PM) - A form of angle modulation where the instantaneous 
phase of the carrier signal, is varied in accordance with the informa- 
tion signal. 

PHASE SHIFT KEYING (PSK) - A form of modulation in data communications where 
the instantaneous phase of an audio carrier is shifted between two dis- 
crete values by the digital signal to represent a mark (binary "1") or 
a space (binary "0"), 

POLLING - A technique used for collecting and disseminating data between a 
central processor (computer) and a number of remote stations. The com- 
puter is programmed to originate a request for data to each remote sta- 
tion in sequence, or requests each remote station to put itself in a 
condition to receive data, 

PRIVATE LINE - Denotes the channel and channel equipment furnished to a custo- 
mer as a unit for his exclusive use without interchange switching arrange- 
ments. 

PROGRAM - As a noun, it means a list of instructions to be followed by a 

computer. As a verb, it means to prepare a program, the complete sequence 
of machine instructions and routines necessary to solve a problem. 

RJLSE - A signal of short duration generally characterized by a sharp rise 
and decay time of a quantity whose value is normally constant, 

PULSE CODE MODULATION (PCM) - The process of converting an analog signal to 
a digital code. 
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queuing - To hold calls for an operator then to present them to 
sequentially in the order received. 


the ‘ope rat or 


BEADOUT - The display of the output of a computer. 

real time " A data processing system that analyzes and processes input data 
as soon as it is generated. 


remote - Input/Output equipment which is physically separated from the com- 
puter by a considerable distance. 

reverse GIIANNEIj ~ A channel which provides a means of signaling or communica- 
ting in the reverse direction. This is intended for use in systems where 
error checking or monitoring is desired. 


redundancy check “ An automatic or programmed check based on the systematic 
insertion of components or characters used especially for error check- 
ing purposes. 


SERIAL-PARALLlCIj - A combination of serial and parallel;. e.g. , serial by 
character parallel by bitj descriptive of a device which converts a 
serial input into a parallel output. 

SERIAL TRANSMISSION - A system of transmitting the bits of a character on the 
line in sequence, generally used in telegraphic operations, A serial 
data set handles only one bit at a time. 


SOFTWARE - Paperwork, procedures, and other non-equipment items necessary 
for a data system. All programs and routines used to extend the capa- 
bilities of computers such as compilers, routines, etc. 


SPEED OP T1UVNSMIS3I0N - The rate at which data is sent over a transmission 
facility expressed as the average rate over seme significant time inter- 
val, The quantity is usually expressed as average characters per second 
or average bits per second. 

STORAGE - The portion of a data processing system that records, holds, and 
allows access to information, 


SYNCHRONOUS - Pertaining to two or more machines operating in the same period 
and phase. 


TERMINAL - A point in a system or communication network at which data can 
either enter or leave; an input/output device capable of transmitting 
entries to and obtaining output from the system of which it is a part. 


TIMING JITTER - A term used in digital transmission for distortion caused 
by random phase modulation which is introduced at each repeater cumu- 
latively, Sources of timing Jitter include inter symbol interference, 
finite pulse width, clock threshold offsets, and timing degradation, 
(See Phase Jitter), 
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VESTIGIAL SIDEBAND - A type of amplitude modulation where a prescribed portion 
of one side band is suppressed, VSB is used on high speed data modems - 
3600 bps and above. 

VOICE-ANSWERBACK - A canputer system whereby a ccanputer answers inquiries by a 
voice vocabulary pre-recorded on a voice -answerback drum unit. 

WORD - In computing, a sequence of bits or characters treated as a unit and capable 
of being stored in one computer location; ordered set of characters, normally 
digital, which is the normal unit in which information may be stored, trans- 
mitted, or operated upon within a computer. 


- 8 - 



QUICK REFERENCE TO BELL SYSTEM DATA SETS 


DATA 

str 




Ate (bUl/w? 

yfllctbindt dlaliAlTlitULdCO l_2QO 5tft<y ) 


IOTA 

103C 

mr 

lOlH 
}\H 
ini 
MIA 
201 B 
M2C 
M20 
202t 
M2A 
MTA 
1020 
M3C 
M«A 


t-R 

300 

T-R orig A int 

300 

T-R 

300 

T-R 

300 

T-R orlg 

300 

T-R ini 

300 

T-R 

2000 

T-R 

2400 

T-R 

1200/1600 

T-R 

1600 

T 

1200/1600 

T-R 

1600 

T-R 

3400/7200 

T 

3600/7200 

R 

3400/7200 

t-R 

4600 




MIA 
401 C 
401H 
40U 
401 L 
402C 
4020 
4030 
403C 


>0 

no 

no 

no 

no 

400 

400 

40 

40 


yoU»b4t>d> (400 


40M 

40TA 

4031 

4030 


T.A 

T 

A 

T 


WtMiMi 4niU1-Hflil (300 StrkO 

t«A 40,400 

T«K 1»i200 

T.A 10,000 

no, 400 


3011 

ms 

)03C 

1030 

TTAC 

MlAgil 

AuloM«i1c 

Aut«iMlt1C 


S A 
S A 
S A 


TYPC 

I01A 

sole 


AUlOMATIC CALL 

AaUrv Dill 
TOOCH-tWr Dill 


StATlCIi 
OlAl WlVATt 


DCO IM. 

ODD I AL 
000 I H 
OOO I K 
DDO AH 
OOO I H 
ODO A At 
H 

000/H 

PI 

000/Pl 

OOO/PL 

DOO/Pl 

OOO/Pl, 

DDO/PL 

PL 


000 AH 
COO AH 
OOO A PL 
OOO A PL 
OOO 

DDO A H 
OOO I PL 
OOO A PL 
ODD I H 


OOO I PL 
DOO A PL 
OOO A PL 
OOO 


PL 

H 

OATA.PHOW SO H 
H 


PAlNCtPH t»e 


TTY layEi.'il.Tii' Ij'' "" »•»» 

I *** fwn-clpckcd divicts 

TTY ill 

blniry. «on-c1ocked dpvicts 

21 LIII'-!!! tlme.ihirpd con port* tern 

Mjd $p€*d Mch bfniry, syw device* 

2; "‘ultl-pt layout* 

jw *peed, binary, non-jync device* 

Hed binary fton-*ync dev on inu1ti-pt layouts 

li?U binary non- sync tran* device 

hTa dev Oft wjltl-pt layout-sing or eiult 

Had *peed, binary, sync device 

Had speed, binary, sync device 

^ ipeed, binary, sync device 

Hed *p bus (each, binary, sync dev oa wultl-pt layouts 


Low-cost, low speed, non-sync dev with 24 character req 

Low-cost, low speed, non-*ync dev with 99 char, att. oper 

fternote, non- sync, telonetry dev 

low sp non-sync data col center dev serv reeote term 

Aiarw reporting tenetnal equipment 

Tape sending device to channel* binary date 

Tape receiving dev to channels binary data 

Receiver for imUI data set collec or audio resp system 

Individual receiver for iw data col Ik or audio resp sys 


[ok or lolentetry sending or rK div w on# ch or Info O-IOOOHZ 
fixed CKO sending dev with 1 ch of Into, O-IOOHZ 
fixed tfO receiving dev with 1 ch of info, O-IOOHZ 


H gh-ip, b nary, sync bus mach or 2-ltv hi sp fax dev 
High-tp, binary, sync or wn-sync bustneis a^ach 
H gh-ip, binary sync bus mach or 2-1 ev hi-sp fax dev 
Kigh-ip, binary, sync bus nich 


VOKtAAHO DATA ACCtSS ARRANCtHCNTS 
DOO Ac analog device 

000 Dev employing contact closures for control leads 

DOO Oey employing LIA R$ 2320 interface 


ailMllMLUIS 

Oa Sit 103Vr/0/H,201A,202C/0,203VA/C,401d,402C/0,403U402C 
Oa All ‘03VC/0/H,201A,202C/0,203VA/C,401d,402C/0,403U602C 




DATA DATA- PL 


RtMARKS 


SIT 

piiOHi: 
SCRY let 

SVC 

103A 

1 25 

1 20 

1031: 

1 21 

lOTf 


1 20 

103H 

\ 


n3A 

1 10 


1136 

} " 

1 11 

201A 

4 70 

1 72 

201A 



M2C 

S 3f 

1 M 

2021 

1 M 

1 14 

202R 

1 M 

1 21 

203 A-A-C 


206A 

lui 

111$ 

3016 


1421 

3036 


142$ 

30K 

127$ 

$42$ 

3030 


MSO 


DATA DATA- PI 

set PHONC SVC 

SCRVICL 


HHAAKS 


Cablntl, tqwipMent 42f/mo, extra. 


Ciblnit, equip. 20 Mil l3)/mo eatra. 


Rtveri# Channel SS/me. fxiri, 

RlUi for 202(9 Stti 202 (1, M2C2. ?02(^ 
ire SA, 19 ifvd 112 rethKltvely, 

Hanvil «niy. Op to A fell $2/mo, extri, 
1AS*I210 dmMing on feitvrei* 

Pari «f wIdfOand termlnit. 

Pari of vitfeband urvtinel. MU Ur sync 
operation. Non«iyiK 14S/e«o. axtra. 

Pari of widehiM urvitnil under PL efferlnji 
hync) A part of lUtion irrmlml under OiU- 
Phone 10 (lyne pr noft*iyi»c). hon-iync for Pt 
lll/ne. ealre, 

Perl of vldeWnd lemlMl (lync). Nen-i/K 
14S/ni, eilri. 


401N 

401 

401L 

402C 

4020 

4030 

4031: 

402C 

403A 

403A 

AOIA 

MIC 


1 9 
140 
1 20 
$ 20 
1 40 
$ 37 

} 

1 30 
1 12 
1 12 

! 26 


i 40 

I 24 
I 63 


$ n 

1 14 


Voice iniwerbaek $$/m extra. 

Rett for 401L1, 401L2 Is m/m. 

Rev ch Wm ex In. Unattended an* 15/mo extra 
Rev ch iS/RK> extra. UnittefMied ani $5/mo extra 
Rate for Interface (U&IZ) Cabinet, com equip 
Rate for Interface (ll4(2). 

Reverse channel $5/mo extra. 


Answer deUctlon IS/mo extra. 
Answer detKtion 16/mo extra. 

DATA ACCESS ARRANClHlffti 


Hanua) 
iMto I 


COfitrol iNd signals conform to ElA AS 232B 
. . a j ConUct do used for cont leads w1 thout power prov 

aIi 1 5 50 
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VTC-l 

D<viC« 1 i tnc. VTC'l 
Union City, H.J. AmT- 1 
W1-M3-aoi2 AJ11.2 


Apwricin OltA 40V2 

USl ttoion Avfl 
Cinoo« Pirk, C 4 . 412 
2134«-0020 424 


0/300 

24OO/4SO0 

0/1200 

1200/2400 


VoUn m 

Yolci Ho 

Vok4 H04FD Ho 
Vokf Ko 


FK-ASTHC 
DSSC-PH 
4 A^I-SYHC 
FM S/A 
PH-S 


Sal h i 

ill II 


€ib-NO lOxtOxS 101 A 4 

lUb^HO IOjcIOxS 102F I 

C«b-N 0 10x10x5 113 

Cab’No 10x10x5 


fO Auto- Ub or 

Adaptive 3 tard! 

fO*4W Compro«l<« 1 card 

HD-W or Aoto 2 card' 


Cab or 4x10x12 
3 cards 0x10 


1 card 6x5 

2 cards 6x9 


( 400 $ J5 
2400 .06 


Orig Only 
Orig 4 Ans 
Orig 

Unattend Orig 4 Ans 


Reverse 150 0 Channel 
(Enclosure) 


Jacobson 

1200/1210 

A/M 

0/1200 

FM-A 

Voice 

NO 

No 

Cib-No 

4Hx10iiXl1 2026 

1065 Horse Ave. 

DCH1S0 

H 

0/150 

FH-A 

S 1X1 

HO 

No 

Cab-No 

7x11x2H 

Sunnyvale Ca. 





ttl cable 




400-734-4020 

AUC-300 

A/M 

0/300 

FM-A 

Voice 

HO 

No 

Cab-Ho 

12x12x5** 103A 

Aitrocoai Corp. 

110/130 

A/H 

0/300 

FH-A 

Yoke 

FO 

No 

Cab-Yes 

3xttxlO 103 

39) Cofpercial 

112 

A 

0/1200 

FH-A 

Yoke 

HO 

No 

Ub-Yes 

4x12x14 202 

St. Piuit Hinn. 

320/324 

K 

2000/2400 

hi-5 

320 Voice 

KO/FQ 

Optional 

Cab- 

7*iXll*i10*i 201 

612-227-8991 





324 C-2 


Compro 

Rack-Ycs 



For Short private conn 


Voice rD-4U Han or 
Adaptive 

Abv 1400C-2 HD/ro Compro 



5C200 

400 

M 

K 

2000/9600 

lOK/lOOK 

PH-S 

PH-S 

Private 

Private 

MIO/FO 

iio/ro 

No 

No 

BoMMr/AH« inc. 

6103A 

H 

0/300 

FM-A 

Volet 

No/ro 

No 

Acton, Hast. 

60Q0A 

M 

1200/2400 

PH-5 

Yoke 

HO/FD 

Yes 

Cerlirfane 

Coamunkatlons 

0S1Q3A 

11 

0/440 

FH-A 

Voice 

NO/FO 

No 

Uallas, Texas 

Hai32 

K 

0/300-440 

m-A 

Yoke 

HO/FO 

Ho 

Codix Corp. 4800 

15 Rlverdalt Ave. 


3200/4800 

OAM-S 

Voice 

F0/4D 

Auto OI 9 . 
Adaptive 

Newton. KISS. 

7200 

H 

4800/7200 

ow-s 

Voice 

rD/4D 

• 

617-969-0600 

9600 

H 

4800/9600 

QW-S 

Voice 

FO/40 

N 

400CMuUlpt 

M 

4600 

QAM-5 

Vo Ibjitipt 
Polled 

FD/40 

■ 


Cab-No 7 Hx1SH16H No 

Cab.Ra.Y 3x11x10 202 

Cab»Ra*Y 3x11x10 No 
Cab,Ra,Y 7Sx11Sx10 Ho 


Cab, Yes 4xmx12 103 
Cab, Yes 4x9U No 


In TTY 14x17x2 103 

Cab,Ra,Y 1016 

Card Cage 103E 


Rack. Cab 19x7x20ii »o 

(9 cards) 

■ 19x7x201* No 

- 19x7x20*1 No 

- 19x7x20H No 


5 650 $1.41 
1200 2.00 


$ 630 

1825 S.S • 


$ 645 $ .47 
1250 1.92 


6000 .90 

11,500 .63 

5575 . 66 


Ltialted Distance 
Limited Distance 


Auto Ans Self Test 
TTL Interface Available 


Mil laa Interface Avail. 

Equalizer Updates 
2400 tines per second 
50 HSEC EquaiUatlon 


Coliint Radio Co.m202C 
Newport Beach ea.i;iX2U2C 
714-633-0600 TE-236 


Com Data Corp, 20ir4-l3 
7544 W. Daxton 
Nlltf* jn. 302A2-i3 

312-692-6107 30202-13 


H 

0/150 

FH-A 

Vo lOCN 

HD/FO 

Ho 

Ra,Cab,Y 4x14Sx11 

H 

0/300 

ni-A 

Vo 5Ch) 

HD/ro 

No 

^ S'’ 

H 

1200 or 2400 

OCPSK-s 

Void 

HO/FO 

Yes 

Ra,Cab,Y (2 Ch) 


$ 700 $ .21 
1117 to 
1750 1.27 


Voice FD No 


FO Ho 

FD No 


12x4x6 lOlC 
Card4*i10M 
12x4x6 103/113 

12x4x6 
12x4x0. 

4V«13H 

4Sxl3H 

12x4x6 

12x4x6 

12x4x6 " 

4x5 " 

4HX10H - 

4Sx10i| No 
asxllxJ 103/113 


245 1.22 
265 1.13 
245 1.22 
195 1,55 
175 

295 1.02 


125 2.40 
150 2.00 


Up to 14 Channels/Yolce 

RS-232/rrY 
RS •232/TTY 
RS-232/nY 
C8T/C85 
Private line 
COT/Prlvate line 
CBT/CfiS 
Fits Teletype 
O.E.H, 

O.E.K. 
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Oiti kcu%% OH100 

H 

50/300 

r«-A 

Veka 

fD/HO 

no 

Cab-No 


103A 

5 295 51.02 

Ans Only Set Available 

SyitM. {IK. 7Qia 

A/H 

10/300 

FH-A 

Veka 

ro/HD 

No 

Cab-No 

5x9x4 

103A 

295 

1.02 

Desk Coupler 

HounUtn Ut.HJ 70JA 

A/M 

10/300 

ni-A 

Yoke 

FO/HO 

Ho 

Cab-No 

7x9x3 

103A 

400 

1.20 

Auto Answer 

Ottti<«ry niO 

H 

0/300 

nt-A 

Yoke 

FD 

Ho 

Card 

4isx6 

103A/103E 5195 

1.54 

Improved Fault locating 

lurl1n9iA«, U U40 

H 

0/300 

FH-A 

Yoke 

FO 

No 

Cab 

13x6V4x2S 

I03A/103F 575 

.52 

All Digital Integrated 

aigiltl Ttc^< 2JG1 

A 

0/300 

FM-A 

Volet 

KD/FD 

No 

Cab 


103 

295 

1.02 


Aiquti, Corp.3300 

A 

0/150 

FM-A 

Voice 

im/fo 

No 

33/35T7Y 


103 

290 

.51 


Aoyil Cik. Hich. 













IM Ltd. le/QH 

H 

4800Kj;( 

QAA-S 

Varies 

KB/FD 

Kan or 

Cab.Racb 

lasxBxi? 

Ho 

4600* 

.BO- 

Can be up-graded 

WeO Albion Ad. K1DQ.101. 






Auto Adapt Yes 



5900 

1.01 


RtMdilt, OniirK li)2,103 













Cdmral Usti 1030 

H 

0/300 

F«-A 

VoUt 

HD/FD 

No 

Cab-Yes 

12Hx?S*3H 

103A’ 

5 340 


Analoop Test 

Com. (aduttrUlOSOA 

H 

0/300 

FI4-A 

Voice 

HD/fO 

Ho 

Cab-Vf$ 

12H»9Sx3H 

109A 

400 



S3; Nfvtown Avi,l03OR 

J1 

0/300 

FH-A 

Yoke 

HO/FO 

No 

Rack-Yls 

7x16x19 

103 A,gi 3 B 195 



Aorwilk, Conn. 1030 

H 

0/300 

FH-A 

Voice 

HO/FO 

No 

Cab-Yes 

l2‘i*9V3'i 

109A,r,GJi 450 



203-M;0445 IOJOR 

H 

0/300 

FH-A 

Yoke 

HO/FO 

No 

Rack-Yes 

7x16x19 

lOJA.F.GM 33D 



1QJ0 

H 

0/300 

FH-A 

Yoke 

HO/FO 

Ho 

Cab-Yes 

l2Sx9»ix3S 


700 



1030 

K 

0/300 

FH-A 

Yoke 

HO/FO 

Ho 

Cab-Yes 

12Sx9Sx3S 

103A 

450 



1030 

H 

0/300 

FH-A 

Private Hot 

HO/FO 

Ko 

Cab-Yes 

t2Hx9'^3i« 

loar 

360 



I03‘9fi 

M 

0/300 

FM-A 

Private line 

HD/FO 

Ho 

Cab-Yes 

7x16x19 

103F 

330 



IM-S 

H 

0/300 

FH-A 

Prtva^ Line 

HO/FO 

Ho 

Cab* Yes 

12Hx9Sx3H 

loa 

235 

i 


loe-vi 

K 

0/300 

FK-A 

Private Llix 

HO/FO 

Ho 

ftack-Yci 

7x16x19 

loa 

205 



101-5 

H 

0/300 

FH-A 

Vokt-Tw 

HO/FO 

Ho 

Cab-Yes 

1Sxl4Hx3S 

101C 

550 


Ana loop/Data loop 

10U 

H 

0/300 

FH-A 

Voice 

HO/FO 

no 

Cab-Yes 

12Hx9Sx3S 

109A 

502 


Analoop 

103F 

K 

0/300 

FM-A 

Private Line 

HO/FO 

Ho 

Cab-Vas 

Kbx?^^ 

I03r 

494 

1 


KurA 

H 

0/300 

FM-A 

Private Line 

HO/FO 

llo 

Rack-Yes 

7x16x19 

I03F 

444 


** 

insA 

rt 

0/300 

FM-A 

Voice 

HO/FO 

Ho 

Rack, Yet 

7x16x19 

1136 

345 


Analoop/ 

101C 

K 

0/300 

FH-A 

Yoke Twx 

HO/FO 

Ho 

Cab-Yes 

15x14H3S 

101C 

610 

a 

Ana loop/Oata loop 

202-3 

H 

0/I2Q0 

FH-A 

Voice 

HO 

No 

Cab-Yes 

l2Hx9Hx3S 

202C 

350 

47b 

Analoop 

202-5 

H 

0/1200 

FH-A 

Voice 

»0 

No 

Cab-Yes 

12Hx9Vias 

202C 

3B0 



202-5A 

ri 

0/1200 

FK-A 

Voice 

HO 

No 

Rack-Yes 

7x16x19 

202C 

330 



202-S 

H 

0/1200 

FH-A 

Voice 

sx 

Ho 

Cab-Yes 

l2Hx9S*3‘i 

202E 

200 

£ 

" 

202-9A 

H 

0/1000 

FH-A 

Private LIik 

HO/FO 

FlaMpOly 

Cab-Yes 

12Hx9Sx3S 

202C,D 

360 

U 

Analoop/DC Loopback 

202-9AA 

H 

0/1000 

FM-A 

Private Line 

HD/FD 

FIxAnpOly 

Rack-Yes 

7x16x19 

20?C,D 

330 


Ana)oop/0C Loopback 

202C/0-1 

H 

0/1800 

FH-A 

Vofet-PL 

HD/FD 

rixAnpOly 

Cab-Yes 

12H>9Hx3ts 

202C,D 

63B 


W/0 Reverse Channel 

202C/0-2 

H 

0/1600 

FH-A 

Voko-Pl 

HD/FO 

FIxAnpDiy 

Cab-Yes 

l2Sx9Sx3's 

202C,0 

1030 

4l 

H/Reverse Channel 

M2E-1 

K 

0/1600 

FH-A 

Vo1ce-PL 

SX 

No 

Cah-Yes 

\Z\tWH 

202Ei 

275 


Rev. Channel Option 

2C2(-2 

H 

0/1600 

FH-A 

Vokf-Pl 

$x 

No 

Cab-Yes 

12i|x9Sx3'i 

202E2 

350 

a 


W2C-7 

K 

0/1600 

FH-A 

Voke-PL 

sx 

Ho 

Cab-Yes 

l2tjx9Hx3H 

202E7 

375 



202t-9 

K 

0/1600 

FH-A 

Voke-PL 

sx 

No 

Cab-Yes 

12Sx^H*3^s 

202C9 

450 

•c 


201-4 

K 

0/2000 

FH-A 

Yoke 

HO 

Ho 

ab-Yes 

15x14^x34 

2010 

1350 


Analoop/Dataloop 

201-4a 

H 

0/2000 

FH-A 

Voice 

HO 

Ho 

Rack-Yes 

7x16x19 

2016 

1250 


201-5 

H 

0/2400 

FM-A 

Voice 

HO 

Ko 

Cab-Yes 

15xl4Sx3H 

2016 

1350 


• 

201 -5R 

N 

0/2400 

FM-A 

Volet 

HO 

No 

Rack-Yes 

7x16x19 

2016 

1250 



W10 

H 

0/2400 

m-A 

PL 

HO/FO 

No 

Cab-Yes 

I5xl4’ix3«> 

2016 

1175 


** ' ■ ’ 

Ml-Oft 

K 

0/2400 

FM-A 

PL 

HO/FO 

Ho 

Rack-Yei 

7x16x19 

2016 

1075 


■ 

402-9 

H 

0/600 

FH-S 

Voke-PL 

SX 

Ho 

Cab-Yes 

124X9V34 

402C 

440 


Manual Operation 

402-4 

K 

0/600 

FH-5 

Voke-PL 

sx 

no 

Cab-Yes 

12<ix9Sx3H 

402C 

490 


Automatic Operation 

402C-S 

H 

0/600 

FH-5 

Voice 

sx 

Ho 

Cab-Yes 

12HxSSx34 

402C5 

B56 


W/0 Rev. Channel 

402C-6 

K 

0/600 

FM-S 

Voice 

sx 

No 

Cab-Yes 

12HX9V3S 

4D2C6 

1018 


iJ/Rev. Channel 

C*n»ri1 llfctfkTW-110 

K 

0/300 

FH-A 

Voice 

FO 

No 

Cab 

6xU 3/4(9103 



Private or OAA 

ConrunU^Mon TCH-111 

H 

0/300 

FH-A 

Voice 

FO 

No 

Cab 

6x13 9/40 109 



Switched Met 

Syitsni TQ1-2I0 

H 

0/1800 

F!l-A 

Oep Speed 

FO/HO 

Yes 

Cab 

• 

202 




•utineit DW. T(> 1 - 2 n 

It 

0/1600 

FM-A 

Oep Speed 

FO/HO 

Yes 

Ub 

• 

202 




Hwintiin V1«« T[M-n4S19/43 A 

0/900 

FH-A 

Voice 

FO 

Ho 

Cab 

4xBAxlO 

103 

Originate {63 has 20 me HP conn 

lyachburd, Vj. TUt-il5S19/63 A 

0/300 

FH-A 

Voice 

FO 

No 

Cab 

4x6\xlO 

103 

Ovtg 6 Ans Short Length 

703*MS*;3I1 TCM-330 

H 

2400/9600 

PM 

Pair 

FD/HO 


Cab.Rack 






Oldllict 150 

K 

110.150,300 FH-A 

Voice 



Cab, Rack 






OgH 160 

H 

0/600 

FH-A 

Private 

FO 


Cab.Rack 



17 channels per line 

6g‘t 400 

H 

Xo 50,000 

/MUSB- 

Private 

FO 


Cab.Rack 






Oo't 500 

H 

Xo 250,000 

Both 

Private 

FO 


Cab.Rack 






09*1 1103 

H 

to 300 BPS 

A-FSK 

Sl< 

FD 

No 

Cab.Rack 


103 




Og*l 2201 

H 

2400 BPS 

S-SK 

Private 

FO/HO 

Yes 

Cab.Rack 


201 




<JT kiivUik AL103A 

H 

0/300 

FM-A 

Voice 

HO/FO 

No 

Cab 

Bxisveix 

103A 

5 560 5 .S; 


Uectric AW103F 

H 

0/300 

FM-A 

Private 

HO/FO 

Ik 

Cab 

Bx1SHx6>i 

103F 

535 

.55 


MorUlat. Ill, 













«Tt Lenkurt |nc. 25C 

H 

75/600 

FM-A 

Voice 

HO/FU/S No 

Ub.Ra.Y 

6x6x14 

43A/B 



MuUkh1007$b/s-lV500b/s 

1105 County Ad. 250 

H 

75/200 

FH-A 

Voice 

MD/fO/S No 

Cab.Ra.Y 

6x6x15 

43A/B 



HuUkb?S075b/s-70200p/s 

Sen Car lot, Ca. 26C 

H 

1200/2400 

Cuobfn 

Yoke 

HD/rO/S Conpro or 

Cab.Ra.Y 

3SxlOKi9 

llo 



O/lBOOb/s A 150/Z4tJOb/s 

415-491'S461 



iry FK 



Adjustable 







210 

H 

4600Haa 

SS Coh A/S C2 

HD/FO/S 


Cab.Ra.ri 

5*1x12 9/4x19 no 




2SC.40,e 

II 

20,400/ 

tfuobln 

Hide- 

HO/ro/S Optional 

Cab.Ra.N 

4',x10xl9 

Ho 






40.600 

iry FM-5 band 









m 

H 

1200 

FM-A 

Voice 

HD/rD 

No 

Cab, llo 

7x7x11*1 

202 




M.H. 3S72 

H 

1200/2400 

PH 

Yoke 

KO/FO 

Auto 

Cab 


No 

52975 5 .61 

Pt to mItipt-suUCn net 

Hhllt A1|1n»,NV 3875 

74 

3600/7200 

Olq.Cctdtod Ve<cc-C2 MO/FD 

Adjust 

Cab 


No 

8400 

.05 

S speed backup 

M. Conrunka- 113 

il 

0/3D0 

FM-A 

Yoke 

fO 

No 

Cab.Ra.Y 

5x5 

113/103 




lions Carp. 201A/8 

11 

2C0O/240O 

P*1*S 

Yoke 

FD/HD 

Adapt, 


10x10 

201A/6 

S 800 5 3.0 


Uniow Gi-ovatPi. 2016 

>1 

2400 

W!-5 

Yoke 

FD/KD 

Adapt. 


10x10 

201 B 

700 

3.4 


111 thiU (quip. 20C3 

H 

240(lKax 

PH-S 

Yoke 

FD/HD 

Coiapro 

Cab,Ra,N 

6xUVl3 

202C/0 

51430 5 1.7 


S Sytteas OU. 




1Boa-C2 




4 9/4x1 7M 10*4 




C. Authcrrerd.tg 




24O0-C4 
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Appendix III 


Buyer’s Guide to Data Modems and Acoustic Couplers 

Continued 





si gss i? 
iP §1 

Suj 3*^ 


Phonpltx Corp. 
Huntington, N.V, 

OVH-1300 

H 

-0/1300 


HO/FD 





Conblned Vo & Cat Tran 

Prentica Clect- 

OC-22 

A/H 

0/300 

FH-A 

Voice HD/FO 

Ho 

Cab lOSxSxi 

10) 

5298 11,0 

Also Inductive 

ronics Corp, 

P103A 

H 

0/300 

FM-A 

Voice HO/FD 

No 

Cab,Ra,Y 2x4x;it 

103-1138 

100-215 1.67 

Auto Ans. 

796 San Antonio 

PLDAl 

H 

0/150 

FH-A 

4 Ri Pr HD/FO 

No 

Rack, Cl 4x74 

MBHl 

no-135 1.37 

Short As, 

Palo Alto, Ca. 

PLDA2 

H 

0/150 

FH-A 

6 r 1 Pr HO/FD 

Ho 

RiCk.Ca 4x74 

IBJI 

115-140 1,3 

Short As, 

415-337*0490 

PLLA 

H 

0/600 

FH-A 

Voice HD/FD 

No 

Rack.Ca 4x74 

iiBHj 

130-160 4.6 

Leased Line Adpt. 


202 

H 

0/1200 

m-A 

Voice HO/FD 

Ho 

Rack.Ca 4x74 

202C/D 

320/350 3,75 



PS LA 

H 

0/150 

m-A 

Voice HO/FD 

no 

Rack.Ca 4x74 

(IBH) 

160-195 .94 

4 Channels/Palr 


P-202 

H 

0/1240 

m-A 

Voice HO/FO 

No 

RaCk.U 4x4x74 

Bell 

350 



P-LRA-IO 

H 

600/19,200 

StNC 

Twitted Pr H/F 

No 

St. Alone 6x12 


BOO 



JNjhl CowH/nl- 
cationt, lAC. 
P.Q. tark 12^S 
A^«x«ndr1i. Vs. 
7W-a»-0«52 


4081 

H 

0/300 

m-A 

Volet 

HD/FO 

No 

10CA/C 

4082 

H 

0/300 

m-A 

Voice 

HO/FD 

Mo 

1O0A/C 

4082-9 

H 

0/300 

m-A 

Voice 

HD/FO 

No 

113A/B 

4003 

H 

0/300 

FK-A 

Voice 

HD/FO 

No 

10)F/S 

4004 

11 

0/3C0 

FH-A 

Voice 

HO/fO 

No 

103T/113B 

40QS 

K 

0/300 

m-A 

Voice 

HD/FD 

Ho 

103A2 

4066 

H 

0/300 

FH-A 

Voice 

HD/FD 

No 

113A 


HuUipU Set RKk Ht. 
Stand More 
Stand Atona 
HiUtpU Set 
HuUtyle Set 
Stand Alone 
Stand Alone 0r1<) Only 


QMlndai* 
eiKtronlcti 
60 Fedon Rd. 
Sprln^fUld, liJ. 


OClK-103 

H 

0/300 

FM-A 

Voice 

HO/FO 

OCH-600 

H 

0/3CO 

m-A 

Voice 

HD/FD 

qCfl-202/60 

H 

0/1800 

m-A 

M20Q 

C2-1600 

HD/FD/S 

'qCH-200 

H 

0/12)1200 

QAH-A 

VO-C24H 

FO/S 


Ko Cab,tVe* l9(rt7ix4H 103F 
Compro Cab, Yes ” Ao 660. 

Coei-1200 “ 202 BOO 

AdJ 1600 

Adjust Rack, No l9x«ix1lH No 


Looping Sack 
Loop, Oack, Fri^ Max 
loop Back 


Rlxon Inc, , 


TIOIC 


A SubildUry or TIOJA 4 


Singamo 
2120 tnduUrlal 
Pkuy. 

Sllvtr Sor, 1’^. 
20^W 

301-622.2121 


T103F2 

TlUA 

IlUAS 

TinATS 

TIUBOS 


H 

H 

H 

N 

N 

H 

H 


0S-l6C0e/C H 


t2MC M 

r2020 K 

T202t K 

TA201A3/4C K 

TA201B3/4C H 

M-2400 H 

YA20lA/IJ/4e H 

M*t40l K 

T4BOOr H 


TiBOOFA 

T4IOOri 

o$'4aoo 

OS-4601 

DS-7200 

05-WOO 

W-W01 


0/200 

0/3G0 

0/300 

0/300 

0/300 

0/300 

0/300 

0/1 600 

0/1600 

0/1600 

0/1200 

2000 

2400 

1200/2400 

2000/2400 

2400 

4600 

4800 

4600 

4600 

4800/2400 

7200 

WOO 


FH-A 

FH-A 

FH-A 

FX-A 

FH-A 

FM-A 

Fll-A 


Voice 

Jfolce 

Voice 

Voice 

Voice 

Yoke 

Voice 


m-A fSK Vo-1 200 


FO 

ro 

ro 

FO 

FO 

FO 

ro 

ro/4w 

H0/2W 


FH-A 

Voice FO 

m-A 

Veic* FO 

m-A 

Voice FO 

PHASt-S 

Voice FO 

PHASC-S 

Yoke FO 

PH-S 

Voice-CI FD/4H 

PHASE-S 

Voice ro 

PM-$ 

Voke-C1 ro/4K 

PHASE 

C-PCond- FO 

m-i 

ItiOA Pr 

» 

- FO 

m 

Voice FD 

PH-S 

Voke-C2 FO/ko 

PH-S 

Voke-C2 FD/HO 

MVS-S 

Vo ke-C2 FO/HO 

ARVS-S 

Voice-C2 FO/mD 

AHVS-S 

Vokt-C2 FO/HO 


r<o 
No 
No 
Ho 
No 
Ito 
No 

Strap- 
ped e 
CoMpro 
Co*pro 
Conpro 
Coeipro 
Co*»pro 
StrepT 
Co*ipro 
Strep, 
MJ 
Delay 


Han, 

Auto 

Auto 

Auto 

Auto 


Cab 

Cab 

Cab 

Cab 

Cab 

Cab 

Rack 


O^xW 1QIC 
\U\W\ 103A»1 
1U1t>fK4% 103F 
lOKlOiiaSti 113A 
Ml^Vi lUA 
6»Ui|x3S 1UA 
30x27a22 1136 


$ 615 
520 
480 
265 
20S 
165 
BOO 


Cab,IU,Y 9x13x4 202 


Cab, Pack 
Cab,llacic 
Cab 

Ceb,6ack 

Cab,Aac1i 

Rack 

ab,RKk 

Rack 

Cab, Rack 


\1^90i]Oi 
10x103/8x91 
l7iixS)|x10A 201 A 
WlxSkxm 201 B 
14x14x5 ' tOlB 
17Hx5kxlO»< 20lAorB 
9v»xl3 2016 
I6kxl4x7\ 


Cab.Rack 
Cab, Rack * 
Cab.Rack 12x23x10 
Cab, Rack 10x20x21 
Cab,Ra,N 19x23x17 
Cab,Ra,H 19x23x17 
Cab,Ra,K 9x19x21 


S 32 Mount In Tel . 

‘.57 
.62 
1,13 

Use In TTY Only 
,93 Contain 20 
3M/channe1 Cirii 

500 3.6 PblHi^ 

1090 1.6S C9 is rotary Dial, Cll 

630 2.16 Avail with Rev, Ch, 

570 2,10 For Originate Only 

1230 1.62 For Auto Aas or FrW Li 

1280 1,87 “ 

1700 1.41 Strap Sel Rt 2400/1200 

1390 1.B7 SelacUble 2000/2400 

aso 2,82 Strap Sel Rt 2400/1200 

1750 1.26 Codplete.Diag Test Cap 

4000 1.20 ConpUte Dlag Test Cap 

4000 1,20 

4000 :1,2 Rtfttte equal 

5200 .92 40 ma Start-up Tine 

6000 1,2 20 «s, Rush sel Speed 

9600 1,0 Push Select Speed 

9600 1.0 Push Select Speed 


Sanders Assoc, 
irve. 

Digital Conn. 


Series 3A 
Series 1ZA 
Scries lOA 


Oan, Webster ihtf Series 245 
Nathui H,H. $«r 123/312 
Str 24U 


M 0/300 FH-A Voice FO Ho 

H 0/1 200/ S/ 150 FH-A Voice FO/HO ^ro. 

H 0/1600 FH-A Vo-Cl-iaOO fO/HD Compro 

K 2400 PM-S Pfiv. C2-2400 Compro 

M HilKXyiSOtlalM/lZCDOFH.A Voice fD Cwnp 
H 2400/1200 W-S Uncon HD Compro 


Pae,Rack 

Yes 


10) 

ior 


102CDCR 
2020/0 
ICMllx^ 2018 
7l<x8H 

lOSxllW Ho 


296-610 6,1 Tester 101 

890-1420 2.7 

307-655 4.0 150 one dlr-1200 ather 

1500-1900 1.25 A11 Hodems dtgitii 


Singer Tele- 
Slgnil 

25Q Croiiwiys 

Pk. Or. 

681C 

B63P 

8960 

K 

H 

H 

0/200 

1000/1200 

2000,2400 

0/1600 

FH-A 

PH-S 

m-A 

Voice 

Yoke 

Vo-1200 

S No 

S Han 

S Han 

Cab { 11413x6<i 
Cab, Vos 3x6x14 

Cab 3x8x14 

1016 

201A,8 

202C 

495 

680-795 

,40 Opt. 3rd Cd Prov RS232 a< 
3.53 

Woodbury, N.Y. 

Be3A 

B96A 

Ba3r 

N 

H 

H 

0/300 

0/1809 

0/300 

FH-A 

FM-A 

FH-A 

C2-1800 

Yoke 

Vo-1200 

C2-1800 

Voice 

$ No 

$ Han 

$ Han 

Cab 3x8x14 

Cib 3x8x14 

Cab 3x6x14 

103A 



Sontx, Inc, 
Bethayret, Pa. 

31 

300 

H 

H 

0/300 

0/300 

FH-A 

FH-A 

Yoke 

Voice 

fO/HO Man 

FD/H9 Han 

Cab, Yes 64xl04x2Ii 103-113 
Cab, Yes 51^x15x17 103-113 

280 . 
2750 

1.07 

1,09 Price Is for 10 Ch. 

Tel ecttwni ca- 
tions Olv, 
SUnfordt Conn. 
203-325-4161 

703.AC 

Data Pak 

1C 

IB 

' A 

H 

H 

H 

0/300 

0/1 600 
o/uo 

0/159 

FH-A 

FH-A 

m-A 

FH-A 

Voice 

Voice 

Voice 

Yoke 

FU/HU No 

FO/HO Yet 

FO/HO No 
ro/HD rb 



380 

4SO 

329 

,79 

4.0 

4.6 

Tele-OynaRlci 
tdlv /bibac Ind.) 

Virginia Or, 
Ft. Hash., Pa. 

7nD-A/8 

71030 

7103F 

7 202 -0/C 

7201 'A/B 

H 

H 

H 

H 

H 

0/300 

0/309 

0/309 

0/1600 

2090/2400 

m-A 

FM-A 

m-A 

FH-A 

PH-5 

Voice 

Voice 

Yoke 

Vo-UOO 

C2-1800 

Vo-1200 

ro No 

FO Wo 

FO Ho 

FO/HO Opt. 

Comp 
FD/MO Copp 

Card, Yes 64x94 
Cab, Yes 34x19x11 
Cab, Yes 34x19x11 
Cab, Re .Y 34x19411 

Cab,Ri tT 

113A,& 

10) 

103 

202D/E 

20) -A/B 

98 

560 

450 

0304 

E3e2 

650 

3.07 Card for TIP 
.52 Auto Ans B Send 
.67 Han Ani B Send 

3.95 

4.7 

2.62 


Tel-Tech Corp. 
11610 Parklawn 
Hockvllle. Hi. 
301-770-6170 


TT103 

TT2C2 

n?01-VB 

n202.B 

n24)2 

TTH-1 

TTH-2 

rrH-3 

nH-4e 

TTH-72 


H 0/300 
H 0/1600 
2300/2400 
2400 

2400.3200 
1600/4600 
2400/6400 
3600/9600 
24C0-32C0 
36OO/W00 


m-A 

FH-A 

PH-5 

PH-S 

PH-S 

m-s 

PH-S 

PH-S 

PM-S 

PH-S 


Voice FO 

Voice NO 

Volet HO 

Voice HD 

Vo- 2400 HO 

Vo ice -Private 
Voice-Private 
Voice-Private 
Voice-Private 
Private 


No 

No 

Yea 

Yea 

Yea 

Auto 

Auto 

Auto 

Auto 


Cab,Ra,V 

Cab.Ra.T 

Cab.RifT 

Cab, Re, V 

Cib,Ra.y 

Cab 

Cab 

Cab 

Cab 


103 
202 
201-A/B 
201B 


No 

No 

No 
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ii 



m 

m 


a 

5 | Is 

3*^ 


S 3 


International 

2230/20 

H 

2C0Cr'ax 

w-s 

Voice 

ho/f6 

Ccwpro, 

Coanuntca t1 ons 220C/24 

K 

1200/2400 

P?l-S 

Voice 

HO/FD 

Comoro. 

Corp. 

33C5/36 

H 

7400/3600 

AJUPt'-5 

Voice 

KO/FO 


(a Mtlgo Co.) 

45C:/48 

II 

4B00riix 

AHYSB-S 

Voice 

FO 

Auto 

7620 N.H. 3lth 

4E0D/46 

H 

480(7lax 

W5P-4-5 

Voice 

HO/FO 

AdJ, 

Nlaml, Fla. 

4oCO/?2 

{{ 

4800/7200 

W/5fl*S 

Voice Cl 

FO 

Auto 

305-836-4550 

5500/96 

H 

480C/9600 

A<VSB-5 

Voice C2 FD 

Auto 


1100 

H 

4600/230,400 Of phase-S 

Special 

FD 

Adj. 


24LSI 

H 

2400»ax 

PW-S 

Voice 

HO/FO 

Compro. 


20L5I 

H 

20C(liax 

PH-S 

Voice 

HO/FD 

Compro. 


C4b,RjcX 

Cjb.Ri.Y 

Cib.PAck 

Cab.pACk 

CAb.Paclc 

Ctb,lt«ct; 

Ub.ftick 

Ub.RiCk 

Cab.Rt.Y 

Ub,Ri,T 


JxUxiS 

MMS 

SxfSxlO 

SSxiaxIS 

6x16x18 

6x16x19 

6x18x16 

3x8x3 

3SxUx1S 

3Sx14xlS 


20U $1786 
2018 1780 


[53)1.12 


No 

llo 

No 

No 

No 

No 

2016 
201 A 


3620 (95 
49B0 (95 
4750 (85 
6900(145 
9750(23$! 
2300/2800 17 
(75/05) to 82 
1760 (53)1.35 
1760 (53)1.12 


1.35 

1.0 

.96 

1.01 

1.04 


OUl-uo or dedl Hofi 
5tr4p to CCITT 
150 Reverse Ch. 

Com (2) 2400 Ch, 

Both ends adj from 1 site 
4000 Backup ODD, Com (3) 
4800 Backup UDOO 
Pair or Coax 

Modem Self Test-LSI Tech. 
Modem Self Teit-LSt Tech. 


rmertel, Inc. 10j5£ 
6 Vine Brook Pk. U3ef 
BurlltMlon, Mats I0]9f 
II 7*2 73^0950 2020C 

2C21C 
20260 
20106 
201 1A 
201 2C 


0/300 

FH-A 

Voice 

FD 

No 

Yes 

6l^x9 

103A/E $480 

0/300 

FH-A 

Voice 

FO 

No 

Yes 

4Sx9 

103F 

' 350 

0/300 

FH-A 

Voice 

FO 

No 

Yes 

4Hx9 


350 

0/12000 

FK-A 

Voice 

HO 

Compro. 

Yes 

\4Hx9 

202C9 

500 

0/1 2Q0 

FH-A 

Vofet 

HO 

Comoro. 

Yes 

6Hx9 

202C10 

600 

o/ieoQ 

PH-A 

Volce-t2 HO/FD 

Compro. 

Yes 

4Hx9 

2020 

500 

0/2400 

PM-S 

Voice 

HD/FO 

Compro. 

Ves 

9Sxl3 

2018 

1325 

0/2000 

w-s 

Voice 

HD/FO 

Compro. 

Yes 

9Hxl3 

201A 

1325 

0/2400 

w-s 

Voice 

HO/FO 

Compro. 

Yes 

9SX13 


1325 


1.4 

1.4 

3.7 

2.7 
5.6 
2.3 
2.1 
2.1 


LUimore Cati 

B 

A 

0/300 

FK-A 

Voice 

KO/FD 

Ho 

Syiteni 

C 

A 

0/30C 

FK-A 

Voice*' 

KO/FO 

No 

2050 Research Or, 

7iB 

A 

0/300 

FK-A 

Voice 

HO/FD 

No 

Livermore, Ci. 

71C 

A 

0/3C0 

FH-A 

Voice 

KD/fO 

No 

415-447-2252 

7IE 

OAA 

0/300 

FH-A 

Voice 

HO/FO 

No 


71F 

QAA 

0/100 

FK-A 

Voice 

HO/FO 

No 


71h 

A/DAA 

0/100 

FK-A 

Voice 

HD/FO 

No 


71J 

A/DAA 

0/300 

FK-A 

Voice 

HO/FD 

No 

Ha9n4vox Re- 
search labs 

mi 80 

H 

to 19 mil. 





Torrance, Ca. 

mwoB 

H 

1200,2400 






Cab, Tet lOSx4Hx6H 103/1135250 $1,2 


Cab. Yes 
Cab, Yes 
Cab, Yes 


11x6x6 

nx6Hx4i) 

11x6Hx4>} 

11x6Sx4t] 

nx6>jx4h 

nx6Hx4H 


103/113 360 
103/113 235 
103/113 325 
103/113 290 
103/113 350 
103/113 325 


Cab. Yes 11x6«tf4tt 103/113 365 


.84 

1.26 

.92 

1.04 

.66 

.92 


Valnut Case 
walnut Case 
Plastic Case 

Plastic Case 


Data Sytleist 76-1 
IhC. 68 

design rieneals, loim 
Olvhfon 103 

1356 Norton Ave. 103CM 
Columbus. Ohio 1200 


Very Kt Speed for 
Satellite channels 


A 

A/H 

M 

N 


0/300 

0/300 

0/300 

0/300 

y/2C0 

0/1200 


FH-A 

FK-A 

FK-A 

rN'A 

FN-A 

FM-A 


Voice FD/KO No 

Voice FO/HD No 

Voice FD/HO No 

Voice FO/HO Ho 

Yoke FO/HO No 

Voice F0/1S0 Vet 


Desk, Yes 11x7x4 101/103/113 

Cab, Yes 11x6x4 

Cab, Yei 

Cab. Yes 14xax2’S/8 113 

Oesk.Cab 12x7x5 113 

Desk, Yes 11x7x4 202 


Auto. Ans. , DAA opts. 
Fits In Teletype 
Orlo/Auto Ans, 

Orlo/Auto Ans. 

Desk top vers too of 103 


rtat' Hidco fnd. 
Trenton, N.J. 

ADC -300 


0/300 

FK-A 

Voice 

KD/FO/S No 

Cab, Yes 6x6x6 
Cd4isxSt, 

103 str. 

5 129-i .66- 
340 2.2 


Novation 

18664 Tophaa St. 
Tartina, Ca. 
213-344-7191 

n.OC A/H 

[C-100A,AU A/n 
ATM, ACM II 

202 M 

201 K 

0/44C 

0/400 

0/400 

0/1 BOO 
2000/7403 

FK-A 

FM-A 

FK-A 

FK-A 

OfSR 

Voice HO/FO 

Yoke FO 
Voice HO/FO 
Vofce/C2 HO/AD 
Vo1c«/C2 HO/FO 

Ho 

lb 

Ho 

Yes 

Yet 

Cab, bit. 0011x11x3 
In yes 

Card 4x10 

Cab, Yes 2x7x10 
Cab/Card 6x10x2 
Cab/Card 12x15x3 

1C3 

103 

103 

202 

201 A/B 

$ 315 .65- 

350 ,95 

C10O 4.4 
520 

366 4.9 

1200 2,0 

Ans. send, configur. 

Teletype built In 

Custom KOS 

Custom HOS 

OJCl-Llec. tnd. 

87$ Ave. of Aier. 
New York. tl.Y. 

21 2-B68- 9540/1 

B'llCSS 

8.’>1C66 

BW1863 

6H1092 

H 

H 

H 

0/200 

0/700 

0/1200 

2400 

FK-A 

FK-A 

FH-A 

PIt-S 

Yokc/4W HO/FO Ho 

Yoke HO/FO Ho 

Voice HO/ro/V Compro, 
Voice HO/FO Compro. 

Cab 7ximx16 

Cab 7x11Hx16 

Cab 7x1lHxl6 

Cab 7x11hx16 

770 

$ 770 $ .26 
890 .22 

940 1.28 
2000 1.2 


(bn 1 tec 
(A Nytronics 
^ Corp.) 
fhoenlx, Arif. 

7018 

701C 

701 D 

702A 

703A 

750 

4000 

A/it 

VI! 

A/N 

VH 

A 

N/A 

0/450 

0/150 

0/300 

0/300 

0/3CQ 

0/300 

0/600 

FK-A 

FK-A 

FM-A 

FK-A 

FH-A 

FK-A 

A 

Voice 

Yoke 

Voice 

Voice 

Voice 

Voice 

m 

HD/FO 

HO/FO 

HO/FO 

HO/FD 

KO/FD 

MO/Fd 

FD 

Ho 

Ho 

No 

lb 

lb 

lb 

No 

Cab 6 Hx6>ikU 

Built In 

Built In 6x3x11 

Cab 6x4x11 

Cab 8x4x11 

Cab 6x4x11 

Cab, bit b 14x6x4 

103A2 

)03A2 

103A 

103A 

103A 

310 

245 

295 

36$ 

445 

335 

130-465 


faridyne Corp. 
8550 Ulmer ton 
largo. Fla. 
813-436-4771 

K-48 
flX-6(K) 
Br5f-HC-48 
HARO' 48 

H 

¥. 

H 

4800/480C 

Am/im 

4600/000 

480C/a3:o 

AH-S 

zvi-s 

Art-s 

>V1-S 

Voice 

Voice 

Voice 

Voice 

HO/FO 

HO/FO 

KO/FO 

l(D/rO 

Auto Adapt. Cab, Rack 6^x17x19 
- Cab,IUck Bkx17x19 

Clb,Rack 811x17x19 
* Cab, Rack e>txl7xl9 

No 

lb 

Ho 

Ho 

$4250 11.13 
6450 .75 
6450 .7$ 
$950 .8 

Vo Adp Prov Vo 

Parallel Adapter 

Built in error Cent, 


Peorll Oata 

Cqminfcatlens 

Inc. 

5S20 Randolph 
ItockvMIc, IV, 
301'«ai-BlSi 


PDCJ3aA2 
IIY.3C0 
POCOIJA 
P0CO13B 
pw:onc 

POC-313D 
F0C*300€ 
PDCOUX 
«<-3l3Y 
P0C'30QF 
roc- 1200/S 
roc-1200/150 H 
roc-i4ooB SI 

roc-ilOQs 

fL>C-2400S 
rK-24Cs«1 
roc-i80bO 
POC-41000 

roc- 4 aoosi 

OW-UOO 


0/303 

0/300 

0/320 

0/300 

0/JCO 

0/300 

0/300 

0/300 

0/300 

0/30Q 

0/1200 

0/1703 

0/1800 

1803 

2400 

1200/2400 

2400/4800 

2400/4600 

2400/4800 

0/1300 


FH-A 

FH-A 

FJ1-A 

FH-A 

ni-A 

FM-A 

TH-A 

Pt-A 

ns-A 

FH-A 

W-A 

ni-A 

ni-A 

Ff-S 

P«-$ 

P«-S 

0»4-5 

0AH-5 

a FMse s 


tto 

lb 

lb 

lb 

Pb 

lb 

lb 

lb 

Velcc C2 

Voice 

rrlujlt 

Voice 

rrWatr 


HO/FO 

HO/FO 

HC/FO 

HO/FD 

HO 

HD/rO 

HO/FO 

HO/FO 

HO/FO 

HO/FO 

HO 

HO 

HO/FO 

HU/FO 

HO/FD 

HO/fO 

HO/FD 

HO/fO 

HO/FO 

HO/fO 


Adjust 
C«M 
Auto Ad 
Auto Ad 
Hawal 


Cib.Ra.r 2cds4>k7« 
Teletype cd 4i»x18 
Ub.Ra.T 41|xiamo 
Cab.fU.y 4bi7« 


Cab 

Cib.Aa.V 


Obil2V 
MItalO 
12M0 M 


103A2/1U 

1016/103 

113/103 

113/103 

1)3-103 

lOJf/in 

103-113 

103/113 

103F 

207C 

202C 

2020 

2070 

Hb 

2016 


$?75-350$1,) 
250-400 1.2 
94-184 3.2 

134- 209 2.2 

135- 20C 2.2 
114-189 2.« 
150-225 2,0 

75 . 4.0 

7S 4.0 
150-225 2.0 
290-550 4.1 
400-625 3.0 
170-470 10,1 
250-550 7.2 
150-1100 3.7 
810-1475 3.0 
3500 1.4 

4200 1,1 

1.7 


Crystal Control 
Auto Answer 
OtH-Send (bly 
OEM-Only 
103A2-Orl9 
OW-Ans*On1y 
Centra Site 
0€M-Send ftily 
ODt-Ans-Only 
Iblildrop foiled Sys. 
SOU Reverse Ch, 

150 Bit Reverse Ch. 


Replace 2018 
2018 Compet Optional 

Single SU, ^ualli. 
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Appendix III 


2)S iUrUX $t. 
Ikw OwUrlind, 
fi. mio 
n7>Z32*M11 


1031 

H 

0/300 

fH-A 

Volet 

FO/HD 

No 

103 3 A 

« 

0/300 

fK»A 

Vofet 

FD/HO 

Ifo 

10)3W> 

H 

0/300 

FM-A 

Volet 

FD/tiO 

No 

I042r 

H 

0/300 

ni‘A 

Vofet 

FD/IlD 

Ko 

I042ri 

A 

0/300 

ni-A 

Vo let 

FD/HO 

No 

1042AP 

H 

0/300 

FH'A 

Volet 

FD/KD 

No 

104 2H0 

A 

0/300 

FH'A 

Volet 

FO/HO 

No 

1047 

A 

0/300 

Fit*A 

Vofet 

FD/HO 

No 

1067M 

H 

0/300 

FH-A 

Volet 

FD/HD 

No 

l047Af 

M 

0/300 

ni>A 

Volet 

FD/HO 

No 

107S 

H 

0/300 

FM-A 

Volet 

FD/HD 

No 

107SM 

M 

0/300 

fM-A 

Vokt 

FO/HO 

No 

103W 

H 

0/)00 

FM-A 

Volet 

FO/ltO 

No 

1117/4 

A 

0/300 

nt-A 

Volet 

FO/HO 

Ho 

1174 

A 

0/300 

F11-A 

Volet 

FO/HO 

No 

1177 

M 

0/300 

FK-A 

Vofet 

fO/HO 


1140 

N 

0/300 

FM-A 

Vofet 

FO/HO 


10M 

H 

2.4/2S<»000 

FM-A 

Vofet 

FO HO 


1l3t 

A 

100/11 

fM-A 

Vofet 

FO/HO 


1144 

A 


Toms 





10) 

103 

103 

10 ) 

103 

103 

103 

103 

10) 

103 

103 

103 

103 

103 

103 

103 

103 

103 

301/3 

401/3 


Op to 40 Kick 
Aato Artt 


0rl9 Only 
Ani Only 
Ms Only 
Ms Only 
Min oul 

TT? Inl«r 10M?/103« 
Mtn Ml frW Xet 
Ul> tn 40/Rick 
Auto Aas/OtIq 
U p to 40/R4Ck 
om-ni logic 
Sptclil Intcrfict 
$p4Cti1 Inttrficei 
Hide 4U on Ring 
Short Kiui 

Amlog cr B«11 603,4 


Ty<» Syi. Corp. 
Powplon Ukit.KJ 
aOMl39')0OO 

900 

A/H 

0/300 

FM-A 

Vpfet 

FO/HO No 

Ctrd.Tts 4x9 

103A2 

103E/F 

ed.69 4.35 103 Ortg Only 

CM. 90 

T.mihtrti Inc, 
Ptio AUq, C«. 

Hirk V 

Hirk kV 

A 

110/300 

0/30Q 

ni-A 

FM-A 

Vnke 

Voice 

FD/HO no 

FO/HO No 

Cib, Ho 

CerO.No 16x1 1>i 

103A 

103 

47S .63 

Untvic 

Oluf Otlli ft. 

8S43 

H 

0/9600 

OC-A/S 

, Prlvite 

FD/HD 

Ctb 

No 

600 Short Okt-pt-k-pt 

Unfvtriil Diti 
Syi,. Iac> 
fiwlsvlllf, AU« 

UOS-103 

UDS-202SS 

U0S-2O2MS 

UDS-202 

11 

N 

H 

It 

0/300 

0/1600 

0/1800 

0/1800 

PM-A 

FH-A 

FK-A 

r«-A 

Volet 

'Vo-1200 

VO-1200 

Vo-1200 

FO No 

HO/fO Comp 
KO/FO Comp 
HO/rO CofKp 

C«b.A*,Y 3Hx8xlO 
3Ci 6x4>i 
3ip(8xl0 
SHk^sIO 

103 

202 

202 

202 

395 .76 

365-560 4.9 

67S 2.66 

250-445 7.2 

Uftlvfrtfty 
CotisKJlIng 
Dtllil. TtX 

90 

91 

92 

A/H 

vn 

VH 

0/300 

0/300 

0/300 

FH-A 

Fll-A 

FM-A 

Voki 

Volet 

Volet 

FO/HO no 

FD/HO No 

FO/HO No 

Ctli.Yts 4x4x10 
Ctb,Yes 4x4x10 
pC-Boird 

103 

103 

350 .86 Orlg Only 

415 ,72 Ani/Orfg 

120 2.5 IBM LOLA Comp, 

Vt41c Corpt VA21 

416 CouMrcItl 5iVA23 

Ptio AUo. Ct, VA1200 
41S-321-6Z01 

H 

H 

K 

0/300 

0/1200 

0/1600 

FH-A 

Fll-A 

FK-A 

Vnki 

Volet 

Vo-1200 

C2-1800 

FO No 

FD/KD Ytt 
FD/HO Ves 

Ctb»Ra,Y PC-4SS 

Ctb!lU»V fC-55Sg.ln 
Ctb.Rt.Y »7C0C 

350-4 50 , 86 Comp V CCm-V-2U24 

3SO-SOO 3,4 0p*7Sb R Ch-CCm-V23.24 
250-300 7.2 Qp+501506 Rev. Ch 

Ntittrn Union 

12 HcKtt On, 
MtKMth« NJ. 
20N$29-4600 

16014 

2121B 

2247A 

2481A 

1200/24 

H 

H 

M 

H 

M 

0/600 

0/1200 

2400 

4600 

1200/2400 

FM-A 

FK-A 

PM-S 

PM-5 

PM-S 

Vokt 

Volet 

FO/HO 

FO/HO 

FO/HO 

5x11x9 

5x11x9 

7x19x16 

6i«i16x1d S/0 
3 Hpi16 3/4x1S S/6 
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